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Organization and Policy 

The Council for Tobacco Research —U.S.A., Inc. is the sponsoring agency of a 
program of research into questions of tobacco use and health . It is the outgrowth of an 
organization formed early in 1954 by tobacco manufacturers, growers and warehouse¬ 
men. Research support has been mainly through a program of grants-in-aid supple¬ 
mented by contracts for research with institutions and laboratories. The Council does 
not operate any research facility. 

The Scientific Advisory Board to The Council meets regularly to evaluate applica¬ 
tions for research support, judging them solely on the basis of scientific merit and 
relevance. 

The Council awards research grants to independent scientists who are assured 
complete scientific freedom in conducting their studies. Grantees alone are responsible 
for reporting or publishing their findings in the accepted scientific manner—through 
medical and scientific journals and societies. 


William D. Hobbs 
Chairman 
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Introduction 



In 1984 the Council published the findings of a nine-year study in which mice were 
exposed to:cigarette smoke inhalatiom 

The results included these: none of the smoke-exposed animals developed pulmo¬ 
nary squamous.cell carcinoma; mice pretreated with a pure carcinogen did not have 
significantly increased Ring cancers after prolonged smoke exposure; and the overall 
numbers.of pulmonary neoplasms identified! w’ere not statistically significantly differ¬ 
ent in the smoke-exposed mice,,compared to the sham'smoke-exposed or shelf control 
mice. 

A summarx. of the study appears imthis report beginning on page 7. It is taken 
verbatim from the book, “Chronic Exposure of Mice to Cigarette Smoke, w’hich'is 
the final report of scientists at Microbiological Associates^ Inc., an independent re¬ 
search company in Bethesda, MD. The work was done there under a contract with the 
Council!, which had the book printed. 

In a foreword to the book. Dr. Sheldon C. Sommers, the Councils Scientific 
Director, wrote: “The experiments.represented a determined effort to develop a suit¬ 
able animal modd involving chronic cigarette smoke exposure of inbred mouse strains 
known to develop various histopathologic types of lung carcinoma^after intratracheal 
administration ofipure chemical carcinogens. It is believed the report will be of interest 1 
to those engaged in inhalation research and in the field of investigating human smoking 
and!health relationships. “ 

This report contains abstracts of 174 papers that have appeared in the scientific 
media w ith acknowledgement of Council!support. The figure brings to at least 2,525 
the number of scientific papers acknowledging such support published since the Coum 
cill began supporting research into smoking 1 and health by independent scientists. 

As of the end of 1984 1 , the CounciTsprogram had provided more than $91,500,000 
to 526 investigators for 897 original projects in 285 medical schools, hospitals and 
research, institutions. 
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Chronic Exposure of Mice 
to Cigarette Smoke 

Following is the summary section from the book, “Chronic Exposure of Mice to 
Cigarette Smoke,” that comprises the final reportof Microbiological Associates^ Inc. 
The section summarizes findi ngs from the 1975-1983 project during which more than 
10,000 mice inhaled the smoke from over 800,000 cigarettes. 


I. INTRODUCTION 

This is the Final Report for Contract 0030 entitled , “Cigarette Smoke Ihhalation 
Studies in Mice.” This report describes: 1 >:the facilities and equipment, 2):the results 
from three major smoke inhalation studies, and 3) the results from corollary studies 
that supported the three majpr programs. The five chapters that make up the Final 
Report are summarized here. 


II. FACILITIES AND EQUIPMENT 

The cigarette smoke generation and animal holding equipment were designed to 
provide high exposure to fresh mainstreanrcigarette smoke on a daily basis for a major 
portion of the lifetime of the animals. The facilities provided the following: 

• Two Smoke Exposure Machines (SEM II B and C)i one sham exposure ma¬ 
chine, three animal containment units, tw'enty-four exposure modules, and 400 
animal restraint trays. 

• Capacity to expose 480 mice simultaneously, and up to 2000 mice per day, to 
cigarette smoke under conditions.w here greater than 90 9c of the smoke particu¬ 
lates were deposited in the respiratory tract of the mice 

• Documentation of the quantity of smoke presented; to the mice during each 
exposure session. 

• Safety systems that assured: exposure of mice to smoke only under preset 
exposure conditions. 

• Generation of cigarette smoke under conditions controlled for cigarette type, 
smoke aerosoliconcentration andismoke particle size. 

• Capacity to house up to 10,000 mice at a time under conditions that insured a 
clean and controlled environment. 


III. CTR-100 (M00). CO-CARCINOGENESIS AND CHRONIC 
INHALATION OF 2A1 CIGARETTE SMOKE 

The first inhalation study utilized Kentucky Reference 2A1 cigarette smoke (high 
tar-low nicotine) at a dose of —1 mg'total particulate matter (TPM ) per day per mouse 
lung. The experiment had four major objectives: 1) todetermine the impact'of the 
cigarette smoke generatiomequipment and delivery system on the test animals (BC3F1!/' 
Cum.female mice):, 2) to determine the toxicological effects of daily exposure to 2A1 
whote cigarette smoke in BC3F1/Cum mice over a 12 -15 month period, 3) to charac¬ 
terize the susceptibility of BC3F1/Cum and C3H/AnfiCUm mice to lung cancer after 
treatment withiknown.chemical carcinogens, and 4i) to determine the effects of daily 
exposure to whole cigarette smoke on. 3-methylcholanthrene (MCA)-indueed 1 lung 
tumors, A total of 3476 mice were puton test for this study 


7 


Source: https://www.industrydocuments.ucsf.edu/docs/mpxk0000 


DIORTf.SOOT 



Mice were observed during and immediately after daily smoke and sham treat¬ 
ment. For the smoke exposed animals, w'hile a certain amount of adaptation occurred, 
the animals never accepted the smoke exposure without some agitation or struggling in 
the holder. They also occasionally demonstrated! some shallow breathing or gasping 
during exposure. Immediately after exposure, mice in the smoke exposed groups were 
lethargic, ataxic,, and hypothermic. The sham exposed animals also demonstrated 
agitation.and struggling while restrained in the holders, but generally appeared normal 
after exposure Carboxyhemoglobin (COHb)> levels in the smoke exposed mice 
averaged between 40 and!509c after each exposure session! The results.from the 2A1 
smoke, sham, and shelf control groups w ill be presented first', followed by the results 
from the MCA-treated group. 

The impact of the exposures and relkted manipulations resulted in ~509f of the 
animals dying in the smoke or sham exposedigroups by 36 weeks on test. In addition, 
neck abrasions were observed in bothismoke and sham exposed mice. Two equipment 
modificationswere recommended: temperature compensated flow thermistors to mon¬ 
itor smoke air flow through the modules: and polycarbonate inserts to cushion the neck 
edge of the restraint. The thermistors were designed,.developed, and utilized Polycar¬ 
bonate neck inserts were designed but their utilization was not approved. 

Data from all! sham exposed controls showed that the spontaneous incidence of 
malignant lung 1 tumors in CTR-100 (all alVeolari adenocarcinomas) was 0.59c. Smoke 
exposed animals were observed to have no malignant'lung changed during the study. 
The most: frequent' lesion observed in the smoke exposed groups was pigmented al¬ 
veolar macrophage accumulation (PAMA). After 20 weeks of exposure, the incidence 
of PAMA was 1007c. Two other lesions were associated with smoke exposure, 
squamous metaplasia of the trachea and rhinitis of the nose. 

Treatment of BC3F1!/Cum mice with MCA resulted in ~62 different combina¬ 
tions of histopathologic diagnoses in the lung. Alveologenic lesions were classified 
into 4 categories: alveolar hyperplasia 1 (AH)., alveolar noncompressing nodules; 
(ANCN), alveolar compressing nodules (ACN), and alveolaradenocarcinoma (AAC). 
Squamouslesions were classified intO'3 categories: squamous: metaplasia OSM), squa¬ 
mous neoplasm (SN), and squamous cell carcinoma: (SCCf. The other carcinomas 
found included poorly differentiated carcinomas (PDC) and a variety, of mixed carcino¬ 
mas. The carcinomas metastasized and eventually causedithe death of the animal The 
progressive nature of these lesions w as documented and aischeme depicting the evolu¬ 
tion of these malignancies w ( as postulated (see Figure 29 and Section HI D) Ancillary 
studies with other known carcinogens andiother strains of mice suggested! 1)C3H/Anf 
Cum.and BC3F1 /Cum mice w ere identical initheir susceptibility toMCA-induced lung 
cancers: 2) a dose response to MCA induced lling tumors was observed; and 3) the 
carcinogenic activity for lung tissue was determined to be greatest for MCA, followed 
by 7,8-dihydro-7,8rdihydroxy benzo(;a)pyrene (BaP-7,8-diol), both of which were 
much more active than benzo(a)pyrene (BaP)i 

Daily exposure to-2Al cigarette smoke did not alter the types of MCA-induced 
pulmonary: lesions observed compared to shamexposedimice. There were slight'varia¬ 
tions.in the incidence and distributiomof the lesions as a functiomof duration of smoke 
exposure. Analysis of individual lung lesions showed thati the MCA-sham exposed 
grouphad a higher incidence andi/br shorter latency for all malignant lung tumors than 
the MCA-smoke exposed group. Smoke exposed mice developed a slightly higher 
incidence of ANCN, ACN, ; and/or SN than the sharm exposed mice. Analysis of the 
development of either these latter lesions or malignant lesions was also performed! 
Daily exposure to 2A|!cigarette smoke did not alter the incidence and/or distribution of 
these MCA-induced lesions when compared to the sham exposed controls. 
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IV. CTR-101A. CHRONIC EXPOSURE OF BC3F1/CUM MICE TO 2R1 
CIGARETTE SMOKE 

This secondiinhalation study w as the first designed to use long-term or ^lifetime’' 
chronic smoke exposure. Future studies were to address such variables as specie 
sensitivity , smoke exposure regimen, smoke dose; cigarette type, and duration of 
exposure However, after mitiatiomof this secondlstudy, it was decided not to perform 
any other long-term smoke inhalation studies. Thus^ the main objective of this second 
inhalation study was toidetenmine the potential biological activity of daily exposure to 
Kentuckv Reference 2RI cigarette smoke (highitar-high nieotinefunder one specific set 
oi experimental conditions. A secondary, objective was the detenminationof the possi¬ 
ble effect' of daily exposure: to 2Rl cigarette smoke on benzo(a)pyrene-induced lung 
tumors. 

The numberiof mice originally put on test*for the smoke, sharmand shelf groups 
was 2053, 10l4:and449. respectively. BaP was giveniintratrachealiy to another group 
of mice. The number of mice put on test fbrithe BaP + smoke, BaP + sharm and BaP 
+ s fi c lf groups was,320; 260, and 130; respectively. BaP was given three times at 
biweekly intervals and smoke A sham exposure w as initiated one w eek after the last BaP 
treatment. Smoke exposure continued on a daily basis,for 110 weeks. The dose of 2R1 
cigarette smoke w as determined to be 0.2 mg TPM per dav penmouse lung. The results, 
from the smoke, sham and shelf oontrollgroups will be repesented first, followed by the 
results from the BaP-treated groups. 

The major clinical signs, ins the smoke exposed; sham exposed, and shelf control 
mice were asfollows. IjThe majpr reasons for dbath of the mice were either conditions 
that randomly removed animals from the study (i.e. smoke on shanrexposure-related, 
holder-related; or documented:air or smoke flow problems), on developing diseases 
that likely fed to the death of the animal: 2 ) Rate of weight gain w as slow er in the sharm 
and smoke groups compared to the shelf controls 3) Daily COHb fevels averaged 
17.29c, 1.4% andili.8% for the smoke,,sham and shelfigroups, respectively. 

Among the shelf controls:. 60% of the mice died of such neoplastic diseases as 
hematopoietic cancers (—339E) and fibrosarcomas (—13%); while 40% died of non¬ 
neoplastic lesions suefe as congestion pneumonia (:-8% ), nephntis (—4%). and a 
variety of incidental lesions,(:~23% ), These same types of lesions were observ ed in the 
smoke and sham exposed mice. Detailed analyses of the following lesions were made 
in smoke and sham exposed animals; 1) lung cancers,, 2)' nomneoplastic respiratory 
tract lesions:, 3): other non-neoplastic lesions, 4) all 1 malignancies:, 5): head!and neck 
fibrosarcomas, and 6) hematopoietic tumors^ 

All lung cancers observed in the BC3F1/Cum mice w^ere alveolar adenocarcino¬ 
mas (AAC). Nb squamous cell! carcinomas or other pulmonary carcinomas were 
observed in the smoke, sham, or shelf control Igroups. A totallof 19 AAC were observed 
out of a total of 978 animals at risk in the smoke exposed I group; while 7 AAC were 
observ ed out of 651 shamexposed animals atnsk. Data analysis (see Section IV . H ) in 
four different w ays indicated that no differences: were observed between the smoke or 
sham exposed! groups, at p ^ 0.05, The incidence of AAC was greater in the smoke 
exposedigmups.compared tothe sham exposed groups (p = 0.17) and the latency of; 
expression was decreased inithe smoke exposed groups compared to the sham exposed 
groups (ip - OilO). Occurrence of ANCN or ACN was 38 978 for smoke exposed 
groups and 21/651 for the sham exposed groups [p = 0.51 (incidence); p = 0.38 
(latency)]: The occurrence of either AAC or ACN yielded the largest difference 
between the smoke and sham exposed groups. The final incidence of AAC or ACN was 
49/97.8 in the smoke exposed group.compared!to:28 651 iin the sham:exposed group. 
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cigarette types could be simultaneously evaluated: Such a;long-term study employing 
this;smoke exposure regimen was proposed^ approved, and initiated:during the 1980 
contract year. Ih July 1980; however, it was decided that this study should not be 
completed and that smoke exposure under these newly defined conditions would be 
limited to the length of time dbnng which animals in CTR-101A were to be exposed to 
smoke. The experiments conducted in the CTR-1Q1B were designed to evaluate certain 
short-term toxicological endpoints that may be relevant: to determining the potential 
biological activity, of w ; hole cigarette smoke. 

The smoke exposure regimen for in this study didinotiinclude rest periods between 
successive cigarettes, used an exposure period!ofl'l5 seconds per minute, and continu¬ 
ous exposure for 17' "runs" in 140 minutes. This regimen resulted im~~80 ug TPM 
deposited per day per mouse lung, an average COHb of 35.9%, and greater than 95% 
incidence of PAMA by 16 weeks of daily smoke exposure. 

The follbwing assays were selected for their potential to predict or monitor long¬ 
term effects of cigarette smoke: 1) inhibitioni of pulmonary DNA repair in vitro; 2) 
stimulation of pulmonary DNA synthesis in vitro; 3) induction, of pulmonary aryl 
hydrocarbon hydroxylase (AHH) activity;; 4): induction of ornithine decarboxylase 
(ODC): activity; 5) augmentation of the DNA damaging effects of particular Wc 
carcinogens; 6) induction, of sister chromatid exchangeCSCE): in bone marrow,; i) 
alteration!in certain physical 1 characteristics such as lung weight (wet and dry ), body 
weight, and biochemical characteristics such as DNA? protein and hydfoxyproline 
levels in lung, 8!) alteration of immune competence. and!9) alterationiinirate of atresia 
(i.e. oocyte toxicity). 

Using the discontinuous exposure regimen as defined in CTR-100, inhibition of 
DNA repair capacity [e g. unscheduled DNA synthesis (UDS)] occurred within IB 
weeks of daily exposure to 2 Alior 3A1 cigarette smoke, but w as; unaffected by exposure 
to 2RII cigarette smoke for even up to 52 w ; eeks. Using the continuous, regimen as 
defined for CTR-1Q1B, no DNA repair inhibition was observed for either 3A1 or 2R1 
cigarette smoke even after 52 weeks of daily exposure., Thus, the inhibition of DNA 
repair, (UDS) by cigarette smoke would seem to be dependent upon cigarette type (i.e. 
2 A1, 3A1 ^ 2Rl) and / or the exposureregimen (i.e. 30 seconds smoke per minute ^ 
15-20 seconds smoke per minute); 

Replicative DNA synthesis.(RDS) in vitro was stimulated 2- to 4-fold after 9 
weeks of exposure to 2A1 or 3A1 cigarette: smoke, but not: after exposure to 2R1 
cigarette smoke using the high dose, conventional exposure regimen. RDS was stimu¬ 
lated ~ 2-fold in mice exposed to either 2R1 or 3A1 cigarette smoke using the continu¬ 
ous exposureregimen. 

DNA replication as measured'by tritiated thymidine incorporation into lung cells 
in vivo (Labelling index (LI)]!, was increased 3- to 6+fold in lung and:tracheal tissues 
from 2Rliand 3A1 cigarette smoke exposed:mice No increase in LI was observed!in 
bladder.colon, liver, kidney, or spleen. Evidence was presented to suggest that:daily 
exposure to whole smoke (either 2R1 or3Al):, while stimulating normal DNA replica¬ 
tion. may induce unscheduled DNA synthesis or repair synthesis as welll Daily expo¬ 
sure jo. 2R1 • or. 3Alicigarette smoke failed to augment the LI inducediby the potent'lung 
carcinogen, BaP-7,8^dioIi. Thus, both cigarette smoke and certain chemical carcino¬ 
gens (e g. BaP-7,8-diol); were capable of stimulating' DNA- synthesis in pulmonary 
tissue, but these effects did not seem to be additive, synergistic, or antagonistic. 

AHH was induced in the lung after exposure to 2Rl:or 3A1 cigarette smoke using 
any, exposure regimen investigated. Pulmonary AHH activity was stimulated^- to 5- 
fold after.3, 6, or 9 months exposure. Renal AHH was.induced afterdaily exposure for 
9'months. Hepatic AHH was uneffected at all time intervals. 
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Pulmonary ODC activity, a potential marker for promotion, was induced —2-fold 
within 3 hours after daily exposure to 2R1 or 3Af smoke for 3 or 6 months. 

Exposure to 2R1 or 3A1 cigarette smoke failed to cause single strand breaks in the 
DNA of pulmonary cellfc. Smoke exposure also failed!to influence the level of,DNA 
damage caused by BaP or BaP-7,8-dioI. 

Sister chromatidiexchange (:SCE) was induced in bone marrow cells of mice after 
exposure to either 2R1 or 3AI smoke. The induction was ~ 2-fold and was firsrob- 
served after 1 week smoke exposure. Continued exposure for4,12 or 46 weeks showed 
no further increase in the number ofiSCEs. Increases in SCEs persisted after cessation 
of smoke exposure for at least 1 week, whether the mice were exposed initially, for 1 
week or 46 weeks (p ^ 0.05). 

Exposure to either 2R1 or 3A1 cigarette smoke using the continuous regimen 
resulted in an increase in the cellularity of pulinonary' tissue. Daily exposure from 1 
week to 52 weeks caused a time-dependent increase in Ring wet weight,; lung dry 
weight, lung DNA and protein, and lung hydroxyproUne, This increase in tissue mass 
was likely the result of increased cellular proliferationi This proliferation was probably 
a final manifestation of the increased DNA synthesis rates observed in these animals. 

Daily exposure to 2R1 and 3A1 cigarette smoke using different exposure regimens 
failed 1 to alter the immune status of BC3FI/Cum mice. Immune competence was 
determined by Jeme plaque assay . Neither acute nor chronic exposure caused immuno¬ 
suppression in either BC3F1 Cum or BALB c Cum mice. 

Rates of atresia (he. natural loss of oocytes from the ovary) were also uneffected 
by,chronic exposure to 2R1 or 3A1 cigarette smoke; While it has been suggestedin the 
literature that there is a relationship 1 between cigarette smoking and early onset of 
menopause (;i.e. when the ovaries are depleted of oocytes), oocyte toxicity was not 
observed in BC3F1/Cum mice after 52 w eeks of daily smoke exposure. 


VI. COROLLARY STUDIES: PHARMACOKINETICS OF INHALED 

MATERIALS 

The deposition, distribution, and clearance were determined for nicotine, BaP, 
dotriacontane (DTC) and catecholiin cigarette smoke. Data:showed considerable dif¬ 
ferences among these four classes of chemicals. Nicotine, BaP and catechol.showed 
rapid redistribution from the lung to other tissues and clearance from the body. The 
half-life for internal retention (tli/2) was less than 15 minutes for nicotine, less than 1 
hour for BaP, andlless than 20 minutes for catechol 1 . DTC showeddittie redistribution 
from the lung, with a tl/2 of greater that 24 hours. The deposition, distribution and 
clearance of catechol as single chemical aerosol was shown;to be identical to catechol 
in 1 cigarette smoke — i.e. the pharmacokinetics of catechol are not altered'by the 
presence of the other chemicals in cigarette smoke., Greater than 90% of the inhaled 
catechol, either in cigarette smoke or as an aerosol, was found as a beta-glucuronidase^ 
or aryl sulfatase-sensitive conjugate in the urine within two; hours of exposure. 

The deposition, distribution, and clearance was;also determined for 12-G-tetrade- 
convlphorbol L 13-acetate (TPARas a single chemical.aerosol. The pharmacokinetics of 
aerosolized TPA was investigated as a potential promoter inia two-stage (initiation and 
promotion) carcinogenesis model system specific for lung tissue. Results from two 
experiments showed 1 that over 65% of the initial TPA deposition, was found in the 
respiratory tract. TPA w as rapidly cleared from the lung via;the blood, with increasing 
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accumulation in the liver, stomachi ami intestines up to 8 hours after exposure. Bv 48 
ours, over 70 ,r of the inhaled TPA was found in the feces and 20<7c in: the urine 
™°' lzcd TPA induced a specific biochemical event in the lungs, that is, induction! 
°> f ? DC actlvit >'’ Wlthln 3 hours after inhalation. TPA thus exerted its effect immedi- 

a roso a Sed a TPA en m e fl rh Ved *7 1116 Pharmacokinetics data suggested that 

erosoli7ed TPA may have effects in the gastrointestinal tract, in addition to the 
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Abstracts of Reports 

Following are abstracts, approved by the authors, of reports on new research 
acknowledging support from The Council that have appeared in scientific journals 
since publication of the 1983 Report. The name of the grant recipient is in italics. 

The abstracts are grouped under these headings: I Cancer-Related Studies,,II. 
The Respirator)' System, 111. Heartland Circulation, IV. Neuropharmacology and 
Physiology, V. Pharmacology and Biochemistry, VI. Immunology and Adaptive 
Mechanisms, VII. Metabolic Studies, VIII. Epidemiology. 

I. Cancer-Related Studies 

HIGH^DENSITY LIPOPROTEINS DECREASE BOTH BINDING OF A 
POLYNUCLEAR AROMATIC HYDROCARBON CARCINOGEN TODNA 
AND CARCINOGEN-INITIATED CELL TRANSFORMATION 

Adsorptive endocytosis of lipoproteins (LP):, specified by LP apoprotein binding 
to receptors on the cell membrane coated-pit regions, is proposed as a mechanism for 
internalizationiof LP-boundi lipophilic compounds into cells. Transport of lipophilic 
compounds , such as benzo (a) pyrene (BaP), is reported to be a function of serum LPm 
vivo ,,and to represent a potential mechanism for movement of BaP from the portal of 
entry site to other tissues. In the presence of high-density lipoproteins, a mutagenic 
BaP metabolite was bound to cellular DMA at decreased levels when compared to cells 
exposed to the mutagen in the absence of high-density lipoproteins. Fetal calf serum 
with low levels of lipoproteins, specifically high-density lipoproteins, is associated 
with efficient methylchotenthrene-initiateditransforrnationof C3H TOT 1 /* cells, white 
calf serum withia significant concentration of high-density lipoproteins requires up to a 
500Vc increase in methylcholanthrene concentrations achieve similar levels of trans¬ 
formation in this mouse embryo cell!line When concentrated serum lipoproteins or 
purified! HDL were added to fetal calf serum containing MCA at Ipg/.mli. the C3H1/ 
1OT 1 /2 transformation frequency was decreased compared to the transformation fre¬ 
quency achieved in the presence of lipjgml of MCA ini fetal calf serum without 
supplementation!. These results, suggest that high-density lipoprotein partitioning of 
lipophilic polynuclear aromatic hydrocarbonimutagens from the cell culture medium 
may effectivelv reduce the concentration of carcinogen available for interaction with 
cellulhrDNA in vitro, which, in turm maybe associated with decreased'icarcinogen- 
induced transformation of cells. 

Busbee , D. L and Benedict, W. F. 

Mutation Research III: 429-439, 1983. 

Other support: American Cancer Society and National Institutes of Health. 

From the Genetics Center, Department of Biolbgical Sciences, North Texas State 
University Denton; and the Division of Hematology-Oncology, Los Angeles Chil¬ 
dren’s Hospital, and Department of Pediatrics, University of Southern California 
Schooliof Medicine, Los Angeles., 


HUMAN LYMPHOCYTES TREATED WITH r-7, f-8-DIHYDROXY-fr9.lO- 
EPOXY-7,,8,9,10-EPOXY-7,8.9,10-TETRAHYDROBENZO[a]PYRENE 
REQUIRE LOW-DENSITY LIPOPROTEINS FOR DNA EXCISION 1 REPAIR 

In the present in vitro studies, human lymphocytes which were nonmitogen- 
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stimulated and depleted of lipoproteins, were found to be deficient in DNA excision 
repair typically initiated in these cells, in response to: treatment withi a.direct-acting 
polynuclear aromatic hydrocarbon carcinogen. Lymphocytes either depleted of lipo¬ 
proteins or supplemented with Human low-density lipoproteins formed DNA-carcino* 
gen-adducts which were not chromatographically distinguishable. The state of lipo¬ 
protein depletion did not alter lymphocyte uptake of thymidine from the medium. 
Lymphocytes which were depleted of lipoproteins, treated with carcinogen, and subse¬ 
quently supplemented with low-density, lipoproteins,,regained the ability to engage in 
DNA excision repair The data suggest: that either low-density Upoprotein(s)., or a 
component! s) of low-density lipoprotein(s), is required by human lymphocytes in 
order to initiate excision repair of carcinogen-damaged DNA 

Joe, C. O., Rankini, P: W., and Busbee ; D. L. 

Mutation Research 131:37-43, 1984. 

Other support: American Cancer Society and a North Texas State University: Faculty 
Research Grant. 

From the Department of Veterinary, Physiology and Pharmacology, College of Veterb 
nar\ Medicine,Texas,A&M University, College Station; U S. Departmentof Agricub 
ture. Agricultural Research Serv ice, Veterinary Toxicology and Entomology Research 
Laboratory , College Station; Genetics Center, Department of Biological" Sciences, 
North Texas State University, Denton. 


BENZOJa-]PYRENE- UPTAKE BY LYMPHt A POSSIBLE TRANSPORT MODE 
FOR IMMUNOSUPPRESSIVE CHEMICALS 

A study ofi benzo|!a] pyrene (BaP) uptake into sheep lymph lipoproteins is,pre¬ 
sented in this paper as a potential modcl for explaining the exposure of immune system 
cells to high concentrations of xenobiotic compounds" Both absorption of BaP into the 
lymphatic circulation from the gastrointestinal system, and BaP partitioning into 
lymph lipoproteins, in vitro have been examined. Results,showedithat BaP, a lipophilic 
promutagen, reached maximal concentrations imthe thoracic duct lymphatic circula¬ 
tion withinitwo hours after gastric instillation. BaP in.lymph obtained by thoracic duct: 
canul at ion-decreased to approximately, control levels within four hours,after treatment. 
\Vhen lymph w as not allowed toenter the blood vascular circulation; serum levels of 
BaP increased very slowly, suggesting minimal mesenteric blood vascular absorption! 
ol the lipophilic hydrocarbon. BaP partitions into lymph lipoproteins as a function of 
the lipoprotein concentration. The data suggest that:low -density lipoproteins may take 
up BaP more efficiently than do very low'-dknsity or high-density lipoproteins,, and that 
lymphi components other than lipoproteins, do'not take up and; transport BaP. The 
authors propose that lipophilic xenobiotic compounds interact w ithicells of the immune 
sy stemivia lymphatic lipoprotein transport of potentially mutagenic, carcinogenic, or 
immunosuppressive agents.. 

Busbee , D L. et ai 

Journal of Toxicology and Environmental Health 13:43-51, 1984. 

Other support. National Hfeart, Lung and Blood Institute, American Cancer Society;, 
and'the U. S. Department of Agriculture. 

From the Department of Physiology and Pharmacology , College of Veterinary Medi¬ 
cine. Texas, A&M University, College Station. 
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1NH1BITION OF DNA SYNTHESIS BY AN ELECTROPHILIC METABOLITE 
OFBENZOfaJPYRENE 

The results of a study of DNA synthesis inhibition by(i±)-a/7//-(7r,8/)-dihydroxy- 
(9;10;)-epoxy-7,8,9,]0-tetrahydrobenzoftt]pyrene (BPDE) are presented in this paper. 
It can be seen that:mitogen-stimulated;scheduled DNA synthesis.and DNA excision 
repair in human lymphocytes, as weir as DNA polymerase a activity in a cell-free 
system, were inhibited by this electrophilic metabolite of benzo['a]j^yrene, which 
covalently binds to cellular macromolecules and! is mutagenic, carcinogenic, and: 
cytotoxic. Specifically, human lymphocytes treated with BPDE at concentrations 
greater than: 500-800'ng/ml showed decreases in both mitogen-stimulated DNA sym 
thesis and excision repair of damaged DNA but did nor exhibit overt cytotoxicity; 
Formation and total concentration of BPDE-DNA adducts were not correlated with 
inhibition! of DNA synthesis. DNA polymerase a studies using a: celFffee systemi 
showed that enzymatic activity was not diminished when purified polymerase was 
treated withiBPDE prior to the addition of template DNA. When the template DNA 
concentration was varied. BPDE inhibition of enzyme activity was uncompetitive. 
BPDE inhibitiomof enzyme activity was found to be noncompetitive when concentra¬ 
tions of dATP, dCTP, or dTTP w ere varied, but competitive when the concentrationiof 
dGTP was varied. The date indicate that BPDE competitively; inhibits interaction of 
dGTP with the tempiate-DNA polymerase a complex. 

Busbee , D.L. etal. 

Proceedings of the National Aoademx of Sciences of the United States of America 
81:5300-5304. 1984. 

Other support: National Institutes of Health, U.S. Department of Agriculture and the 
Texas Agriculture Experiment Station. 

From the Department of Physiology and Pharmacology. College of Veterinary Medi¬ 
cine, Texas A&M University;, College Station; U.S. Department of Agriculture , Agri¬ 
culture Research Service. Veterinary: Toxicology and Entomology Research Labora¬ 
tory, College Station,, TX; and the Department of Biological Science, North;Texas 
State University, Denton. 


BENZO(a)PYR-ENE UPTAKE BY SERUM LIPIDS: CORRELATION WITH 
TRIGLYCERIDE CONCENTRATION: 

An in vitro study of the relationship between benzo(a)pyrene ('BaP) association 
with serum lipoproteins CLP) and LP composition was conducted using human sub¬ 
jects. BaP partitioning into differentserum LPrangedifrom 531071% of available BaP: 
Efficiency of BaP partitioning into serum LP was 1 examinedito determine if there was a 
relationship between',partitioning into LP and the lipid components of LP. The data: 
indicate that triglyceride (TG) concentrations were more directly correlated with LP 
partitioning of BaP than were concentrates of other LP components. Adjusting sera to a 
uniform TG concentration (96.5 mg/dl) resulted in the same BaP 1 uptake for each 
serum type, whilb adjusting sera to contain .a uniform cholesterol concentration (104.6 
mg/dll) didinot result in similar BaP uptake among serum types . Analysis of serum LP 
compositioni suggested that marked differences in both BaP uptake and serum TG 
concentrations among the subjects were due mainly to differences in serum very low 
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density lipoprotein (VLDL) concentrations. A correlation study using 14 human sub¬ 
jects showed that serumiTG concentration was the best predictor (r = 0:973, P < 
0;001) for BaP uptake by serum, followed by phospholipid (r = 0.685, P < 0:01) and 
total cholesterol (f = 0.514, P < 0.05):concentrations. The results indicate that serum 
TG concentration (typically VLDL-TG) may be the primary' factor affecting BaP 
uptake by serum LP, and suggest that a small change in serum TG concentration could 
cause a significant! increase imBaP uptake by serum LP, contributing,to an increased! 
level of circulating carcinogen. 

Yoo, J.S.H., Norman, J.O., and Busbee, D.L. 

Proceedings of The Society for Experimental Biology and Medicine 177;434-440; 
1984. 

Other support: NationaliInstitutes of Health; U.S. Department of Agriculture and the 
Texas Agricultural! Experiment Stationi 

From the Departments of Anatomy and of Physiology and Pharmacology,.College of 
Veterinary Medicine, Texas A&M University,,College Station; Veterinary Toxicol¬ 
ogy and Entomology Research Laboratory' , United States Department of Agriculture, 
College Station, TX. 


A RELATIONSHIP BETWEEN!THE YEAST CELL CYCLE GENES CDC4 AND 
CDC36 AND THE e/5 SEQUENCE OF ONCOGENIC VIRUS E26 

Reported here is significant primary; sequence homology among, the predicted 
translational products of three genes; CDC4, CDC36, andim. CDC4 and CDC36 are 
Saccharomyc.es, cerevisiae celf division cycle genes, while ets is a transformation 
specific sequence of avian erythroblastosis virus E26: The deduced primary' structures 
of the three gene products were compared by computer to a large data base of know n 
and predicted proteim sequences. The search revealed 22.0-22.5% identity over re¬ 
gions of 140-206 codons, respectively, between;the different pairwise combinations. 
For these particular sequences, these identity scores fall3:4-4L0 standard deviations 
above the empiricallyydetermined meamvalues of fortuitous similarity. S. cerevisiae 
cells reqpire CDC36 andiCDC4 in order to complete two early events in the cell cycle: 
execution of start (CDC36) arid spindle pole body separation (CDC4):. In virus E26 the 
ets sequence is linked in frame w ith Ngpg and myb* in;the tripartite structure 5'-Agag^ 
myb L -etSrJ\ composing the E26 transforming oncogene. The homologies described 
here suggest that the biochemicallfunctions or regulation of the CDC4, CDC36 and ets 
products may be related. 

Petersom, T.A., Yochem, J., Byers, B., NUnn, M.F., Duesberg, P.H., Doolittle, 
R F , and Reed, S.L 

Nature 309(5968);556-558:, 1984i. 

Other support: National Institutes: of Health,, National Science Foundation and the 
American Cancer Society. 

From the Department of Biological Sciences, University of California, Santa Barbara; 
Department of Genetics, University of Washington, Seattlb; Department of Molecular 
Biology and i Virus Laboratory ,,University of California, Berkeley; and the Department: 
of Chemistry , University of California, San Diego,, La Jolla. 
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™SSSf™ eav « n ervthroblastosis,v I rus 

robluslosis and a low Ifevel of concomitant myeloblastosis in chickens and f) avian 
myeloblastosis virus ;AMV). which causes myeloblastosis excltS Bothwi^es 

is unre ! i ( teH?" defeCtlV f aPd Shan 3 se{ i uence: ‘«nned myb (also known as amv) which 
i. unrelated to essentia! vinomgenes and is therefore thought to be pari of the trans 
B rmmg ^rgenes of these viruses. However, the generic 

wHoh, t ' 6 ha r 3 !f n0miC RNA ofl5 ' 7 kilbbases (kb).and encodes a 135 000 molecular 
we gh, ^related protein (pl35) with probable transforming function, The mvestica 

nHS h nr here b > :,n \ uro 'ranslation that the 5,.7-kb E26 RNA directs the svnthesis^f 

subset? reT>S I AM\"rel* l t S r diCa,eS ^ f 26 RNA contams a " i"te™i 0.8-kb 

r . f " Tr AM y- reldted sequence (myb'h termed mxtt A 2 46-kb,molecular, 
clone prepared from cDNA transcribed in vitro, from E26 RNA contained, an E">6 
rdnslormation-specific (els )sequence flanked bv m\b‘ and an em -related sequence A 

complete DN A sequence of this clone indicates that the 1.5-kb m'sequence ext?nduhe 

open readmg frame of«,*» for 491 amino acids. Thus:..the pl35.gen?SiSeteU-- 
hybrid of three distinct elbments. ~1.2 kb derived from the S" regibn oflheSi 

n^«IWdlbuJemogenichy shared by C E 26 ^ar^AAlVcOTdates^t^^e common m-fc 
S^P^^ Of E26 correlates with and 

Nunn. M F., Seeburg. P. M.. Moscovici, C., and Duesberg, P. H. 

Nature (London) 306:391)395, 1983. 

0f Heallh a " d ,ha Mtd “' R —" of *r 

From the Department of Molecular Biology and Virus Laboratory University of 
Sk 7' a - ^rkdby^Cenentech. Inc:, S outh San,Francisco: and the vL; Sarch 
Laboratory,, Veterans Administration Hospital, Gainesville, FL. 

AND^^RNO^Fr?^ 1 ^iwr^Avn^ INFLUX AND FIBRIN DEPOSITION 
AND TURNOVER IN LINE 1 AND LINE 10 GUINEA PIG CARCINOMAS 

fihnr, The data R resenled here provide a quantitative analysis of fibrinogen influx and 
m accumulation and turnover in line ] and'line 10 carcinomas Specifically radiola 

revealeH fihnn i b > i sl F' ficant tum or necrosis Earlier immunofluorescence studies 

SpFtcumula«ed P rnt S ,H, b0,h ' UmOTS W,thHne 1 ^ line 10 ^ accord with these data 
i , ? m both tumors in amounts that matched orexceeded plasma fibnno 

T enl ^ 4 - f ° Id gre3,er ,han thal bne^lO^tumorsand 
invest,l tlssue ' 77,6 composition,ofl tumor fibrinogen*flbrin was 

that wls urea insoluble* ® xtractlon 1112 fraction of total accumulated GPF 

over time S strik ’ ff ,her f 0r . e Presumably crossdinked fibrim was constant 
time but, strikingly different for line 1 (65%) and line 10 (48%) tumors, as com- 
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pared with'control s.e. tissue (18%). By 7 days, line l'tumors (mean weight, 0.77 g) 
contained nearly 2 mg of fibninogenrfibrin, and line 10 tumors (mean weight, 0.62 g); 
contained nearly 0:5 mg: Ihflux ofiGPF and initial clotting were constant overtime and' 
equivalent for the two tumors. Hence, the large differences in GPF accumulation 
observed between these tumors;apparently, reflect differences in fibrinolysis, not in 
fibrinogen influx or coagulation. The data presented indicate substantial traffic of 
plasma fibrinogen into and out of both tumors, as compared with; control tissues, 
equivalent to nearly 10 and 7 ml of plasma over 7 days of growthifor line 1 and line 10 1 
tumors, respectively; comparable values.for normal s,c. tissues were ll.O to: 1.4 ml 
plksma fibrinogen. 

Dvorak , H F., Harvey,. V. S. and McDonagh, J. 

Cancer Research 44:3348*3354:, 1984. 

Other support: V. S. Public Health Service and the National Foundation for Cancer 
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CHEMICAL-VIRAL INTERACTIONS IN CELL TRANSFORMATION 

At the beginning of this basic science review,, it is noted! that the carcinogenic 
process: is the consequence of a complex interaction between diverse environmental 
and hostTactors. Although.the underlying mechanisms have not been delineated, early 
animal studies have demonstrated that:chemical'cardnogens;could enhance neoplasia 
resulting from exposure to known oncogenic viruses. A*significant technical advance 
which permits a: more critical! analysis of the molecular basis of carcinogen-viral 
synergy has been the development!of well-defined cell culture systems responsive to 
multiple factors ini transformation!. In the case of DNA viruses such as SV40 and 
adenov irus, preexposure of the target cells to the carcinogen has .usually been foundto 
be a prerequisite for enhancement of viral transformation. This temporal!relationship 
has been; interpreted as indicating that' DNA damage and repair may be important 
mediators of this enhancement. However, the ability of carcinogens to induce transfor¬ 
mation in RN A tumor virus infected cells has been found to require a different temporal 
application of agents than in the DNA virus systems. In addition to being multifactor, 
there is now evidence from several linvivo systems that:the carcinogenic process also 
involves several stages in its development!. In the two-stage mouse skin assay system, 
two qualitatively different stageshave been identified, one termed “initiation" and the 
other "promotion. ” Cell culture systems may represent valuable model systems for 
analyzing both the multifaetor andimultistep nature of carcinogenesis . Sections of this, 
paper are devoted to Enhancement of Viral Transformation by Initiating Chemical 
Carcinogens; Enhancement of Viral Transformation by Tumor Promoting Agents and 
Related Compounds; Progression of the Transformed Phenotype; and Multistep Model 
of Adenovirus Transformation. 

Fisher , P B. 

Cancer Investigation l(6):495-509, 1983. 

Other support: National Cancer Institute and the American!Cancer Society. 

From the Department of Microbiology, Colbmbia University College of Physicians & 
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ACCELERATED ONSET OF VIRAL TRANSCRIPTION IN 
ADENOVIRUS-INFECTED HeLa CELLS TREATED WITH THE TUMOR 
PROMOTER 12-G-TETRADECANOYL-PHORBOL-13-ACETATE 

“SST Ph ° rb01 eS, . ertUm0r / r ° m0terS ’ SUch as ^-O-tetradecanoyl-phorbol-13- 
adJnovims P ?AdM CreaSe the .‘^formation frequency of cells infected with type 5 
loma vin^s t? a d n ’ S ™ uaniVlrus 4°' P^oma, Epstein-Barr virus, and bovine papil¬ 
lomavirus. Ih a numberof virus-transformed icells, exposure to TP A has been shown to 
increase the amount of viral RNA, and in uninfected cells, TP A rapidly induces the 

*1““ ° f dv AS and P° ] >P e P tides - To test the hypothesis than accelerated: 

p eduction of Ad5 rnRNA resulted from early onset:of transcription the investigators 
measurediincorporation of | 'H]uridine into viral RNA during a 5-min puNe at vfnous 
tones alter infect,on at 33 ? C. Early viral RNA was detected inTPA-.remed ceilsT.o 3 
h before it was detected in samples: from control cultures. Specific radioactivities of 
RNA from treated and control cells were similar at each time point, suggesting *a 
increased labeling of viral RNA did not result from changes in transpon of[ Hluridine 
or from alterations in the UTP pool size or availability that favored rnRNA synthesis 
onspeuhcally It was^also noted that when Ad5-infec:ted HeLa cells were exposedito 

Smh“T- 0r . P ? m °w r TP k ' acceleration was not de Pendem upon concurrent protein 
\nt csis and could not be attributed to rapid entry ofvirus into the cell nucleus TPA 

,ep™ P " n ‘ del ' y pl,en “>P e Ilk mm, M. without res.oong 

Ganer, T. H.„ Milovanovic, Z. Z . Babiss. L E,, and Fisher, P. B. 

Molecular and Cellular Biology 4(3);563-566, 1984:. 

StcrioSSaS' iSnai CanCCr InS,itU,e and the N ^*ional Institute for Allergy and 
S!2rfM :t,fl Biological Sciences, St. Jbhn’s University; Jamaica. NY. and 

Col^K^L^^lS. CanCer Cenler ’ C ° llege ° f PHysiCianS& Su ^ons, 


AND INSERTION MUTATIONS IN EARLY REGION la OF TYPF 

sszrsr* or 

ins£° oT't C n r 0n the baSiS 0f ' £ f er fi " d '"gs showing tha, H5 Sf XtS 
mtnpH H , transformation. a senes of mutants, were constructed so that thev con¬ 
tained deletions or insertions in different sites of Elh to ascertain (i)iwhether the cold 

rucltori e de P i e 05 O S o^e^' ^ KSuh of the identified single-base pair, deletion of 

how much of the Flfs, if aT™ mU ‘ a,i ° n at another site and (ti); what region and 
no much of the Ela 51-kilodalton protein are actually required to produce cell trans 

formation A mutant,, HSdilOl (dllOl,. was, constructed! to containia base pardeie 

t.»n »f nucleotides 1.008 tcl.012. whichiproduced afrume.shif, and a subLouen, slop 

codon at nuclfeotide 1,24:1. This mutant, which should encode a truncated ^-kilodahon 

protemun place of the wild-type 51-kilodalton,protein , hadia coldfsens,live nhenotyS 

e u Sen " a " y . ldenllCall, ° hrl Consonant with this findingL mu tarn 
(H5inl06) engineered to contain a 16-base pair insertion ,nit,ated after nucleotide J ,009 
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with a stop codon beginning at the newly inserted nuclbotide 1,013, also had a cold- 
sensitive phenotype like hrl and dllOl. It is striking, however, that a mutant (H5dl3Q5). 
with a 69-base pair delation beginning at nucleotide 1,003 andihaving a stop codon at 
nucleotide 1.544, was totally defective for transformation at any temperature. Transr 
fectionistudies.with plhsmidk containing the Elia or Ela and! Elb genes of sub309, hrlL 
and d 1101 further revealed that the cold-sensitive transformation phenotype observed 
could be exhibited! in the absence of viral Elb gene expression. 

Babiss, L. E., Fisher , P. B , and Ginsberg, H. S. 

Journal of Virology 49(i3):731-74Q: 1984. 

Other support: National!Institute of Allergy and Infectious Diseases. 
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MUTATION AIL ANALYSIS OF THE FUNCTIONAL DOMAINS OF THE 
Ad5-Ela GENE PRODUCTS AFFECTING CELL TRANSFORMATION 

The studies described in this paper deal with identifying and understanding the 
type 5 adenovirus Ela and Elb gene products that are necessary to initiate and maintain 
the transformed cell phenotype. Using both Ad5hr;l and additional viral mutants com 
taining insertion or deletion mutations: affecting the coding capacity of the Ela 13 S 
mRNA, the importance of the virall51 kd polypeptide is demonstrated for maintaining 
the transformed cell phenotype and its possible interactions, with the Elk 12 S gene 
product 1 . A cloned rat embryo fibroblast cell line (CREF) was used for all the studies 
described here . The heart of this paper is divided into four major sections: (1) the CREF 
Cell-Adenovirus Transformation Assay; (2)Transformation Studies Using Ad5hrl and 
CREF Cells; (3) Construction ofEla.Defetiomand'Insert'ion Mutants, and (4) Transfor¬ 
mation Characteristics ofisub309!and Ela Deletion and Insertion Mutants. In summary, 
the dataidescribed using viruses with specific mutations in the portion of the genome: 
encoding the Ela 51 kd protein imply that it is the viral gene product that is necessary to 
maintain the recognized properties,of transformed cells. The conditionally lethal, cold- 
sensitive phenotype expressed by. the mutated genomes, whether introduced into 
CREF cells by infection with virions or by transfection, with intact genomes or plas¬ 
mids, implies that the Ela 51 kd protein interacts with a host macromolecule or the Ela 
48 kd polypeptide. The cold-sensitive phenotype may reflect a decreased binding 
constant at 32°C betw een the mutants’ truncated proteins and a still unidentified host 
and/or viral macromolecule. Identification of the putative host component involved 
and: the characteristics of the viral protein-host macromolecule interaction should 
reveal critical I clues to understanding the mechanisms of viral transformation. 

Babiss, L. E , Fisher, P: B and Ginsberg, H. S. 

In: Ginsberg, H. S. and Vogel, H. J. (eds.}:: Transfer and Expression of Eukaryotic 
Genes, New York: Academic Press* 1984, pp.247-262. 
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comprehensive model*attempting to deTai^the mI"°^ enCS * S ’ *' is no,ed ,ha < anv 
genesis must-incorporate the presently available inf CCU arevents evolved in carcino'- 
the carcinogenic process ie initiation aiiable informa <‘ on on the various phases of 
chemical carcinogenesis’,, termed “initiS^S' pro | ress . ion - ^ first events, 
bindingofa metabol.cally activatedor direct actine^T ,0 ,nv0lVe the ^valent 
interaction with target DNA can result in a rl™ S Carc ' nogen t0 ceIIu,ar DN A This 
result of point mutations, in DNA "Wes as a 

changes in the expression of def 1 ned DNA sem., n -r ' a K y al,ered ' Cel1 b - v '" da cmg 
DNA In the special!case of individuals exhibit n ’ h ° UI altering the structure of 
population of initiated cells may be present at!hihhf TTT™ s >' ndromei * a large 
altered cells may develop as a result of subsequent exnosi lncrease ln 'genetically 
the environment. Although not clearly defined oS a C ‘ nitiat,n g carcinogens in 
subsequent events in-carcinogenesis anrvar - b JOC hemical ormolfeeular level the 
cell population. Th, s ""•"** » f » 

who and in vitro systems, The complexity of the omm!’ 66611 snjdled ln numerous in 
been emphasized by the observation^! there m a f ^ , phen ° menon has recently 
final stage in the neoplastic process termed “nm ^ SeVe :, a sta ? es m promotion! The 
of clonal variants that have acquired qualitativelvSe 0 "’, 1 , nvoives the development 
nal initiated cell population or d , splay enhanced exn phe f no '>'Pes from the ongh 
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PRODUCTS IN A431I CELLS ' D THREE RELATED MESSENGER RNA 

Epidermal growth factor (EGF)- a nentide nf sr 
, kD P^cursor predicted by recombinant DN 4 S 3 derived from a 128- 
ion of specific differentiated functions in tareJ III ’ effects i growth and indue- 

fire mechanisms by which polypeptide growth facto^re In ,° rder 10 define m °re fully, 
cellular growth, expression cloning techniques were us^ ^ gen ^ transcription and 
EGF receptor complementary DNA clones^ The Fr pr da ^! thls j stud y t0 select human 
homology to the transforming gene prcXct^f T d ° main shows striking 

pression of EGF receptors hvA431 cell I ml! f , erth >' ro bG.stosis vims Overex- 
^NA levels and, 4^^ EGF receptor 

gen, There are three ey.^ie Sl^TBZS3E5 IS 
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receptor gene expression in A431 cells, one of which contains only 5' (EGF binding 
domain) sequences and is postulated to encode the secreted EGF receptor-related 
protein. According to these authors, the use of expression cloning and an RNA sand¬ 
wich screening approach has made available EGF receptor cDNA which permits 
experiments designed to evaluate structure-function relations between receptor-ligand 
interaction!, specific gene transcnption, and! growth regulation! These studies "also, 
demonstrate that.amplification of apicto-oncogene determines production of a growth 
factor receptor and cellular responses to this growth'factor. 

Lin, C..R. Chen, W S , Kruiger, W., Stolarskv, L. S., Weber. Wi, Evans, R M 
Verma, 1 M., Gill, G. N:, and Rosenfeld, M G. 

Science 224:843-848, 1984. 
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HUMAN ADENOVIRUS 2 EIB-19K and ElB-53K TUMOR ANTIGENS 
ANTIPEPTIDE ANTIBODIES TARGETED TO THE NH, AND COOH TERMINI 

In this study, antibodies that were prepared against synthetic peptides 8 to 16 
amino acids in Ifengthi encoded at the HN, and COOH termini of the major E1B-19K 
and E1B-53K tumor antigens. The antipeptide antibodies immunoprecipitated the 
targeted E16-19K or E1B-53K tumor antigens from extracts of Ad2-infected cells; The 
specificity of the antipeptide antibody, recognition of the E1B tumor antigens was 
confirmed by peptide competition studies. Antipeptide antibodies directed to the NH: 
and COOHi termini immunoprecipitated the E15-53K tumor antigens from two Ad2- 
transformed rat cell lines, F17 and F4, providing evidence that identical tumor antigens 
are synthesized'in Ad2-infected and Ad2-transformed cells. These results show that 
the EIb-19K and EI6-53K T antigens are not processed proteolytically at either the Nh 2 
or COOH terminus. The data provide strong evidence at the protein level that the E1B- 
I9K and E1B-53K tumor antigens partially overlap in DNA sequence, with the E1B- 
19K initiating translation at the first ATG at nucleotide 1711 in translation reading frame 
1 and the E16-53K tumor antigen initiating translation at the second ATG at nucleotide 
2016 in reading frame 3. Overall! these data establish at the protein level the minimum 
gene boundaries, translation-initiation sites, and reading frames of the Ad2 E1B-I9K 
and E1B-53K genes, thus confirming theoretical deductions based on DNA sequence 
and peptide map analyses. The antipeptide antibodies should prove useful for studies 
on the purification and functions of the Ad2 E1B-19K and!ElB-53K T antigens. 

Green, M. el al. 

Journal of Virology 48(3):604-615, 1983. 
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ANTIBODIES TO SYNTHETIC PEPTIDES TARGETED TOTHE 
TRANSFORMING GENES OF HUMAN! ADENOVIRUSES AN 1 APPROACH 
TO UNDERSTANDING EARLY VIRAL GENE FUNCTION 

. klr' 5 extensive P a P er starts with a brief review of recent studies using antipeptide 
antibodies to investigate problems in virology. A general strategy is. then outlined 
which uses antipeptide antibodies to investigate the known Ad early proteins and to 
detect'putative, as yet unidentified, proteins whose existence is suggested; by the 
presence of open translation reading frames as predicted'from the Ad DNA sequence 
Many particular studies are then described which can be identified by the following 
section titles. Genetic Organization of the Ad2 Genome: Potential Sites for Targeting 
Antipeptide Antibodies; Early Viral Gene Expression; Late Viral Gene Expression 
Adenovirus-Transforming Genes: Organization, Gene Products, and Functional Stud¬ 
ies, Molecular Characterization: of Proteins Encoded by Adenovirus-Transforming 
Genes L sing Antipeptide Antibodies; Organization of Ad2 El Region; Studies Using 
Antipeptide Antibodies Targeted to the Ad2 E1B 53K, 19K. and 20K Proteins;,Use of 
ntipeptide Antibodiesito Analyze the Ad2 Large Plaque Mutants: that'Are Defective 
c Ce ’ J 3 r ‘* ns ‘ orrna,ion ' Use of Antipeptidfe Antibodies to Identify Ad2 andAd!2 E1A- 
Encoded Proteins in Infected and Transformed Mammalian Cell's and im£. colt Cellk 
Transformed by El A cDNA-Containing Peptides, and Projections on Adenovims- 
I ransforming Proteins In this last section; establishing the functions of the adenovirus 
early proteins, and ,n particular the early region,Ei-encoded transforming proteins is 
presentediasa challenging andiexciting task, since investigators can optimistically look 

studied t0 thS aVai ab, lt> ' ° f micro ? ram quantities of purified El proteins for further 
Green , M. etal. 

Current Topics in Microbiology and Immunology 109:167^191, 1983 . 
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erected TO A SYNTHETIC PEPTIDE ENCODING THE 
tmx^ E d R *1^ L AMINO ACIDS OF THE ADENOVIRUS TYPE 2 E1B-53K 
TUMOR ANTIGEN RECOGNIZES THE E1B-20K TUMOR ANTIGEN 

Prr, A| S rf°Dk di c ere ^r H . N -GIu-Arg-Arg-Asn-Pro-Ser-Glu-Arg-Glv-Val- 

Pro-Ala-Gly-Phe-Ser-Gly-(Cys)COOH, containing the amino acid sequence'at the 
H ; terminus of the adenovirus type 2 (Ad2)ElB-coded large Tantigen (E1B-53K) has 
Antl P e P t ‘ de antibody was generated in rabbits and usedito immuno- 

S ted FlR d S^k a T IEe ? S fr ° m AJ2 Carly lnfeC,ed Cdl extracts - ,n addltlon »o the 

pet ted hi Bo 3K T antigen, antipeptide antibody precipitated the Ad2 E1B^20K T 
anngen thatwas previousiy shown lo be related to E1B-53K (Green, M. et al J Virol 
Fmwr 8 :' Antipeptide antibody prepared against the COOH terminus of the 
lb-_3k T antigen or against the NH, terminus of the E1B-I9K T antigen did not 
precipitate the E1B-20K Tantigen These data suggest that the Ad2 E1B-2QK Tantigen 
ln rr ff anslatlon at nucleotide 2016 imreading frame 3, as does E1B-53K. The viral 
mRNA that encodes the E1B-20K T antigen has not been identified. 

Euehen, L. A., Brackmann, K. H., ; Symington, J. S , and Green, M. 
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EPSTEIN BARR HR-1 VIRION DNA IS VERY HIGHLY METHYLATED 

- ,t A ‘ S Wel1 estab,ished that DNA methylation is centrally involved in gene expres- 
on. A very important question now is how tumor viruses regulate their^enes in the 

HR-Ystratn TIT T int ^ grated state .' In the study presentedihere„EBV DNA from the 
nomransforming variant, was produced and! purified three times The 

sulfite (So After Pr seve™| 10 ?h WaS ^ With pr ° teaSe K (1(X) Rg) and sodium dodecyl 
v^ni nsiA “ V j eral other preparatory steps, the 5-methylcytosine content of 

on DNA of EBV and its host HR-1 cellk was analyzed. 5-methylcytosine is the onlv 
methylated base in eukaryotic DNA. The bases were measured aS^k S 
hydrolysis by high-performance liquid chromatography. The percentage of cytosines 
methylated imthe EBV HR-1 virion DNA was extremely high^veragmg doseto5% 

HRtw e a e smucM ina m ' ° NA of the hos ' Buridtfs lymphoma ceS in 

f mu ‘ h lower - averaging 2.48% for 12 determinations. This extent of methyla- 
ton is in great'contrast to otherclasses of tumor viruses and is the highest that is known 

n any mammalian system.The stnking new observation that EBV DN.A is methylhted 

to such a large extent raises the question of how mediation may regulhte gene 
expression in this virus. According to these authors, it is essential that fufure exLri 

are me,hyla “ d “ d “ 

Diala, E. S. and Hoffman, R. M. 
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Other support: National Cancer Institute. 

5S£.tt)3r° f P ' d " lrkS " U ' ,,VerSit>: 0f S ” “'SO. School of 


THE EXTENT OF DNA METHYLATION IN HUMAN TUMOR CELLS 

In this study. the total genomic DNA methylation, i.e., the percentage of methy- 

mmor^Them’ ^ measured ,n 20 ce8rlines derived from different ty pis of human 
tumors. The measurements were obtained by cation-exchange liquid chromatography 
of basesrelcased by formic acid hydrolysis . These experiments were doni to dSne 
ered methylation ib a prevalent and large defect in oncogenic transformation A 
majority of the^tumor cells measured had decreased levels of methylated DNA in 
comparison to this and other laboratories’ published measurements of noS ce ls and 
tissues. In fact, tumor cell DNA ranged as low as 1.2% of cytosmeT methslated 
compared to a value of 3% or more for normal cell* and tissues. Hpall and Mspl DNA 
hvnomfuh anaysis cor| firmedfor all tumor cell lines tested^hat their DNA was 

^eSobta He'd F n li^Tf " '° ^ DNA fr0m normal:diploid fibroblasts tested: The 
ingly sim br ThP T chromatography and restnction enzyme analysis were stnk- 
mgly similar. The reduced methylation of the tumor cell DNA correlated with the 
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recent observation of other laboratories that individual genes are undermethylated in 
human cancer cells and that a number of different carcinogens canilower DNA methv- 
lation directly. 

Diala, E. S., Cheah, M..S. C , Row itch, D., and Hoffman , R. M. 

Journal ofthe National Cancer Institute 71(4):755-764, 1983. 
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S-ADENOSYLMETHIONINE SYNTHETASE IN CULTURED NORMAL AND 
ON C OG EN1C A LL Y -TR AN S FORM ED HUMAN AND RAT CELLS 

In this attempt to recognize differences in the metabolism of methionine and 
homocysteine in.normal and transformed cellsthe enzymatic formation of S-adeno¬ 
sylmethionine was examined in extracts of a variety of normal and oncogenically- 
transformed human and rat cell lines which differ in their ability to grow in medium in 
which methionine is replaced by its immediate precursor homocysteine. These investi¬ 
gators have localized the bulk of the S-adenosylmethionine synthetase activity to the 
post-mitochondrial supernatant. They show that in all cell lines a single kinetic species 
exists in a dialyzed extract; withia K* for methionine of about 3-12pM. In selected Hines 
they have demonstrated acquirement; for Mg : * in addition to that needed to form the 
Mg-ATP complex: for enzyme activity and have shown that the enzyme can be regu¬ 
lated by product feedback inhibition;. Because the investigators detect no differences in 
the enzymatic ability of these cell extracts to utilize methionine for S-adeno- 
sylinethionine formation m.v/rrc?, they suggest that the failure of oncogenically-trans- 
formed cell lines to grow in methionine-free, homocysteine-containing mediummay 
resulrfrormthe decreased!methionine pools in these cells onfrom the Jbss of ability of 
these cells toproperlv metabolize homocysteine, adenosine or their cellular product, 
S-adenosylhomocysteine. 

Oden, K. L., Carsom K , Mecham, J. O , Hoffman, R, M \, andiClkrke, S. 
Biochimica et Biophysica Acta 760:270-277, 1983. 

Other support: National Institutes of Health, the American Heart Association and the 
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REDUCED FREE-METHIONINE IN! METHIONINE-DEPENDENT 
SV40-TRANSFORMED HUMAN FIBOBLASTS SYNTHESIZING 
APPARENTLY NORMAL AMOUNTS OF METHIONINE 

In the long-running search for distinct metabolic differences between normal and 
cancer cells, many different types of cancer cells have been shown!to be methionine- 
dependent. These cells, unlike normal cells, grow- poorly or not at all when methionine 
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amounts of methionine are synthesized' bv mpth h ° Wn hat apparently normal total 
Human fibroblasts, However, S SV40-transformed' 

mulate reduced amounts of S-adenosvImprh ^ en 11,1 MetfHey' medium accu- 
S-adenosylhomocysteine (AdoHcy) that togetheJprjbablJ^r )a " d eleV ^ ted amounts of 
the investigators demonstrate that the amount n f fji / lr V lt ^ rowt H In this report, 
dependenti SV40-transformed humam fibroblasts in J® nine ' s ,ow in methionine- 
normal human diploidi fibroblasts. In contrast in MerHcv^’ T ^" 1 eom P ared »o 
free methionine is comparable in both cell tv^’s th! h n y med ! unv ' ,he amoum of 
in methionine-dependent cells in Met HcwU »h ^P 00 1 of fee methionine 
AdoMet to be formed.. Howeve^larL aL, , ^ 5 0nl - v ,ow amounts of 

channeled'into protein synthesis Possible meXn° f blosyn f hesized methionine are 
cancer-associated metabolic defect mechanisms are discussed! to explain this 

Seen,. P H M e ch,„. ,. 0 . Wallace, C. D . and Hoffnvn. s «. 

Journal of Cellular Physiology 117:9i]4, 1933 
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such a characteristic. Methionine dependence is ?,/ mia . 10ni This paper deals with 
methionine (Met) is replaced!by its immediate nren “ y ° f C8lls to g^w when 
culture medium Met Hey medium) AN no™?)^ ecursor kl ho u mocys t ein e (Hey) in the 
date have been shown to be methionine inde^ni U " establ ‘ shed ced strains tested to 
MetiHcy- medium as they do in Me: Hey medium a R ndltbus grow almost as well in 
that out of 23 cell lines derived from diverseuSs nf “ presemed here indicate 
all in Met Hby medium and are absolutely m ptV uman tumors, 11 do not grow at 
sligHtly in this medium Many of the SmorTetT' and tHree ? row °niy 
other than the fact that they am In«hSSe-di^ r, have J ittle else in common 
rence of methionine dependence in diverse tVr^Tofh, ^ hlgh fre quency of occur- 
methionine dependence may be an important^™! h f man ° r ceIIS in dica!es that 
therapeutically exploitable/ ^ ^ f Qnco g enic transformation and 

Mecham, J. Q Rowitch D Wallarp r n c* ^ 

RiyU ., J ’ ’ ai ' ace ' CD,, Stenu P: H„ and Hoffman, R. M 
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ALTERED METHIONINE METABOLISM OCCURS IN ALL MEMBERS OF A 
SET OF DIVERSE HUMAN TUMOR CELL LINES 

This biochemical study examines the biochemical basis of methionine depen¬ 
dence, a metabolic defect found thus far only in transformed and malignant cells. The 
defect is manifested as the inability of cells to grow in media in which methionine (Met) 
is replaced by its immediate precursor homocysteine (Hey): (Met Hey* media). It is 
demonstrated here that methionine-dependent cellfe derived from human tumors, com¬ 
pared to normal methionine-independent cells, have low levels: of free Met, low levels 
of S-adenosylmethionine (AdoMet) and elevated' Ibvels of S-adenosylhomocysteine 
(AdoHcy) when incubated in Met Hey* medium. Methionine-independent human 
tumor cells also have very low levels of free Meti compared to normal celL but 
generally have levels of AdoMet and AdoHcy comparable to normal cells in the 
Met Hey * medium. All tumor cell types incorporate amounts of Met into proteim 
similar to normal methionine-independent human fibroblasts when incubated in 
Met Hey * medium', thereby indicating apparently normal Ibvels of Met synthesis in the 
tumor cells. The methionine-independent tumor cell lines in MetHcv* mediurmseem 
able to regulate their AdoMet/ AdoHcy ratios.normally despite this defect in having 
very low Ibvels of free Met. Thus, ima diverse set of human tumor.cell lines,,all are 
defective in at least, one aspect of Met metabolism, giving rise to the possibility of a 
general metabolic defect: in cancer. 

Stem, P. H., Wallace, C: D. and Hoffman, R. M. 

Journal of Cellular Physiology 119:29-34, 1984. 
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ALTERED METHIONINE METABOLISM', DNA METHYLATION 1 AND 
ONCOGENE EXPRESSION 

This w'ell-dbcumented review focuses on the interrelationship of methionine me¬ 
tabolism, DNA methylbtion and oncogenic transformation. Sections of this study are 
devoted to: General methionine metabolism; Altered methionine metabolism in can- 
cer — methionine dependence; Effectors of S-adenosylmethionine (AdoMet) metabo¬ 
lism; Altered DNA methylationiimcancer; Gene induction due to altered DNA methy- 
l&tion and/or altered methionine metabolism; Effects of methylation oni oncogene 
expression; Chemoprotective effect of methionine against cancer; and Conclusions and 
perspectives. In the concluding section,, a model of one pathway to carcinogenesis is 
presented. A corresponding figure depicts the related pathways of methionine and 
methylation metabolism and indicates points in the biochemical schemeWhere inter¬ 
ruptions may lead to carcinogenesis. Six perturbations in the scheme that, may affect 
oncogenesis and the possible mechanisms involved are: (1): Carcinogens may bind 
guanine residues , pre vent methylation of adjacent cytosines and thereby possibly allow' 
oncogene activity. (-2) Carcinogens that are reagents for sulfhydryf groups can act 
directly on DNA methyltransferases and inactivate them. (3) Excess S-adenosylhomo- 
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cysteine, such as that found 1 in methionine-dependent cellk^ can competitively inhibit 
DNA methyltransferases. (4) The carcinogen; ethionine can serve as a substrate for 
AdoMet synthetase with the production of S-adenosyiethionine which in tumican 
inhibit' methyiation. (5) If methionine is in short supply, low levels of AdoMet and 
reduced activ ity of DNA methyltransferase may result, and (6) Interference in general 1 
methionine/methyiation metabolism could also interfere w'ith chromosomal proteins. 
Finally, two important implications of this model 1 as it is presented here are: immanv 
cases oncogenic transformation may be prevented; by a diet containing excess 
methionine, possibly obtained through choline, and; if demethylation of DNA is an 
important carcinogenic event, the possibility arises of remethvlating DNA andireversr 
ing oncogenesis. 

Hoffman, R M 

Blochimica et Biophysica Acta 738:49-87,4984.. 
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HYPOMETHYLATIONlOF DNA HUMAN CANCER CELLS A SITE-SPECIFIC 
CHANGE IN THE C-MYC ONCOGENE 

Site-specific methyiation of the human c-mxc oncogene was investigated in a set 
of cultured humamtumorcell lines and normal human fibroblast strains. As previsouly 
reported, all the tumor celflines,, in contrast'to normal cells, were hypomethylhted to 
various degrees in their total genomic DNA. The presence of methyiation in specific 
regions of the c -m\c gene was analyzed by use of the restriction endonuclease isoschi- 
zomers Mspl and 11pall, which recognize the sequence 5’-CCGG-3' (CCGG = DNA 
sequence of 2 cytosine bases.followed by 2 guanine bases) but differ in their abilities tc 
cleave at the internal cytosine residue when it is methylated. The first exon, first 
intervening sequence and second exon were hypomethylated in all cell types, regard¬ 
less of whether the cells were normal or oncogenically transformed and regardless of 
the degree of total genomic methyiation of the cell. However, the solitary CCGG site in 
the third exon was fully methylated in normal cell strains. In contrast, in 3 ofi5 tumor 
cell lines measured, this site was hypomethy.laied. This is the first demonstratiomofa 
site-specific DNA methyiation defecrin a cellular oncogene. Some possible implica¬ 
tions relating disruption of DNA methyiation to oncogene control and oncogenesis are 
discussed! 

Cheah, M. S. C.. Wallace, C. D., and Hoffman. R. M. 

Journal of the National Cancer Institute 73(5): 1057 -1065 , 1984 . 
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GENETIC PREDISPOSITION TO BREAST CANCER 

Although familial clustering'of breast cancer was first recorded! in the Roman 
medjea] liteiramre a round 100 A D., its public health magnitude and significance are 

h '' a P 1 r0b bma “ C f S ,° fthls da - v - In tHe P resent epidemiolbgicali study, it is shown that 
east cancer nsk factors are closely intertwined with the patient's cultural' back- 
ground which may contribute to breast cancer aggregations within families.. The 
dtfhcul questions are: ( 1 ) does a truly hereditary breast cancer subset,exist 9 - ( 2 ) which 
familial aggregations are hereditary?; and (3) is the hereditary form distinctive from,its 
sporadic counterpart? These queries will be resolved once biomarkers are identS 
that show high sensitivity and specificity with genotype. The authors provide a review 

dmlnut Suhject and w ‘ n f ?f uson their recenl discovery of increased in-vitro hyper- 
rl P d Tk oultared skln fibroblasts from patients with or at risk for hereditary breast 
ncer. The authors discuss findings from their study of family histories in,225 consec- 

School If 0 ^ P n ent '? w,th ^ enfied breast cancer from,the Creighton University 
flool of Medicine Oncology Clinic. Findings consistent with an hereditary breast 
cancer syndrome were identified in 5% of the patients. Given the 112,000 new cases of 
breast cancer in thellmted States in 1982, the authors estimate that with a confidence 
coefficient of 0.95 between 2,410 and 8,790 of these individuals w ill manifest heredn- 

hiohn\k St C3n ^ r - S P e ‘- | fi c J ,urAeillance ''management programs, should be geared to 
gh-nsk members of these families in which cancer yield willlbe predictable. 

Lynch, H. T. et al. 

Cancer 53(3): 612-622, 1984!. 
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IS CANCER COMMUNICABLE? 

,1 ™ e etiol °gy of cancer remains elusive. Nevertheless, when meticulous clinical 
^om^-oriented^ed^-genetic.epidemio.Ogic studies are performed on large 

sunnvm P f e " , W,t f hlSP T lfiG hls,ol °S lc forms cancer, subsets emerge which lend 
support toa vanety ofetiologic hypotheses. As presented in this.report, recent develop¬ 
ments in cancer epidemiology have led to the possibility, of'an exceedingly compkx 
communicable factoifs) in cancer etiology . The transmission of such amagent(s) may 
J-T 3 sus cepfible genotype and/On other, promotional events. Likely candidates 
wHrH support this supposition include: (1) Epstein-Barr virus;(nasopharyngeal car¬ 
cinoma Burk.tt s lymphoma, salivary gland tumor among Eskimos^-finked lym- 
phoproliferative syndrome of Purtilo); (2) human T-cell leukemia, virus (adult T-ceJl 
leukemia), (T) acquired immune deficiency syndrome (AIDS), complicated by Kapo¬ 
si s sarcoma (etiologic agent remains elusive, though epidemiology suggests Lssibk 

HS C r.U ranSmiSS ' 0n): (4 ^ abnormal immune phenomena 'in households of 
Hodgkin, s disease patients; and (5),clustering of various types of cancer in spouses the 
general population and families. The authors have selectively reviewed thSrature 
and evolved an etiologic hypothesis that integrates a communicable agent(s) in concert 
ith genetic and,, or environmental carcinogenic interaction which could conceivably 
explain a significant fraction,of the total cancer burden. conceivably 
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GENETICS, BIOMARKERS, AND CONTROL OF BREAST CANCER A 
REVIEW 

Though there has been .much .interest throughout the years in the epidemiology of 
breast cancer, only very little attention has been given, to the role of genetics in its 
etiology,. The review presented here, however, represents an attempt by the investiga¬ 
tors to provide a comprehensive coverage of hereditary breast cancer. Included! are 
pertinent endogeneous and exogeneous risk factors whichi in certaini circumstances 
may significantly influence the role of primary genetic factors. Hereditary breast 
cancer is heterogeneous. Whemdiscussing the subjecti, therefore, one must be precise 
relevant to the particular heterogeneous form of concern, based on differing tumor 
associations. It is probably not appropriate to discuss “hereditary, breast cancer” 
without qualification of the specific hereditary’ cancer syndrome of concern, i.e ., the 
SBLA syndrome, breast/ovarian cancer syndrome, and! others. This reasoning also 
applied to attempts at linking biomarkers to hereditary breast cancer. Finally, in 
addition to ongoing discussions on the cardinal principles,that'associate with hereditary' 
forms of breast cancer, its,frequency and new developments in biomarkers, the investi¬ 
gators have provided surveillance/management programs that embrace those facets of 
the natural history of this: disease. 

Lynch, H T. et ai 

Cancer Genetics and Cytogenetics 13:43-92, 1984. 

Other support: Fraternal Order, of Eagles. 
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Jersey, New Jersey College of Medicine, Newark; and the Department of Medicine, 
Laboratory for Cell Biology, Cornell University; Medical College, New York. 


TUMOR INVASION AND HOST EXTRACELLULAR MATRIX 

This review discusses some of the major mechanistic pathw ays by which tumor 
cells are thought to invade host tissues. Tumor invasion has been conceived to be the 
result of pathological, close-range interactions between malignant cells and host 
stroma. The sequence of events that characterize invasion can be summarized as 
follows: (a) Tumor cell clusters break from the confinement of the primary' tumor. Loss 
of intercellular junctions, (desmosomes, gap junctions), alterations in’the chemical 
composition and! physical! properties of the cell surface coat! (loss of fibronectin and 
heparan sulfate;;excess;amounts of hyaluronate), and loosening of cell-substrate inter¬ 
actions (loss of hemidesmosomes, fibronectin and heparan, sulfate), are among the 
most! frequently listed causes,of tumor cell shedding. (b) Increased proteolytic activi¬ 
ties at the invasion front cause focal alterations in the surrounding extracellular matrix, 
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in the population as a whole, do not relate to the cvtokinetic behavior of the distinct 
ploidy lineages. In,this study , an approach!is described for achieving a deconvolution 
of the cell cyclb phase distribution! in mixed heteroplbid tumor populhtions-during 
exponential growth. The scheme provides (1): the population frequency and! phase 
distribution of discrete subpopulations distinguished by their DNA ploidy level; (2) 
their transit-time kinetics as revealed by serialiestimates of compartmental turnover in 
S, G2, G3 and in the overall cycle, and (3) their cell flux contributions at the S/G2, 
G2'Mitosis and Gl/S phase boundaries, The analysis is facilitated by an automated 
methodology developed w ith a Quantimet 720D image"analysis system for simultane¬ 
ous determination of the DNA content and grain count of 'H-TdR labeled' cells in 
Feulgen-stained autographs.. The designs: involve ? H- and l4 C-TdR pulse-labeling, 
double-labeling and continuous,labeling in conjunction with Cblcemid. The procedure 
has been computerized!from: acquisition of imaging data, through'the calculation of 
relevant parameters and their graphic display. The analysis is illustrated! in a i he te.ro- 
ploid; uncloned MCF-7 culture subiine. This, approach circumvents the intractable 
problem of resolving mixed heteroplbid and aneuploid subpopulations from their 
composite DNA distribution where Gl, S and G2 components at various,levels overlap 
extensively in their DNA content range. In the future, it seems reasonable thatithe use 
of ploidy markers,to identify clonal lineages,Csubpopulations) may ultimately provide ai 
basis for determining their sensitivity and resistance to a variety, of agents inflation to; 
their: cycle phase distributiomand overall frequency. 

Sklarew, R. J. 

In: Proceedings of the 10th International Cell Cycle Conference, Banff Centre, Al¬ 
berta, Canada, April 24-28, 1984:. The Humana Press Inc., Clifton, NJ. 

From New’ York University School of Medicine, Goldwater Memorial Hospital, 
Roosevelt Island, New York. 


CYTOKINET1CS OF SUBPOPULATIONS IN MIXED HETEROPLOID 
TUMORS BY TELEVISION IMAGING. I. DECONVOLUTION OF THE 
S-PHASE DNA PLOIDY COMPOSITION' II. ANALYSIS OF THE S-PHASE 
EMPTYING PROFILE OF PLOIDY SUBPOPULATIONS 

The problem of evaluating the celli cycle kinetics of discrete subpopulations in 
mixed tumor cell populations has been most intractable. How ever,, a scheme has been 
developed for deciphering the cell cycle time parameters of cell subpopulations that 
differ in their DNA ploidy levefand that; coexist in mixed heteroploid tumors. In this 
paper, the S-phase analysis is presented. The approach is coupled'to an automated 
imaging methodology, for simultaneous determination of the Feulgen-stained DNA 
content and grain count of TTthymidine-Dbeled'cells in autoradiographs (Sklarew RJ: 
J Histochem Cytochemi30;35, 30:49,1982). The experimental designs,involve -H- and! 
l4 C-thymidine double labeling and Colcemid incubation. The deconvolution of the S- 
phase ploidy composition is illustrated in rat sarcoma cultures comprising four major 
ploidy subpopulations w’ith G-2'and mitotic DNA contents of approximately 4C, 8C, 
16C, and 32C. The components were identified by their DNA ploidy level, and their S 
frequencies and labeling indices w'ere obtained. A scheme is also developed and 
validated for obtaining the S-phase emptying profile of component ploidy subpopul- 
ations, and their cell flux at the S/G-2 and G-2/mitosis, phase boundaries. In the 
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sarcoma cultures S mobility was found to decrease with increasing DNA plbidy level 
over the entire ploidy range. 

Sklarew, R. J. 

The Journal of Histochemistry and Cytochemistry' 32(4) ;413-420, 1984. 

From the Department, of Pathology, New York University Research Sendee; New, 
York University School of Medicine, Goldwater Memorial I Hospital, Roosevelt Is^ 
land. New York. 


CYTOKINETJCS OF SUBPOPULATIONS IN MIXED POLYPLOID TUMORS 
BY TELEVISION IMAGING. Ill H THYMIDINE INCORPORATION BY 
PLOIDY SUBPOPULATIONS —CONTROL OF H-ABSORPTION AND 
EMULSION EFFICIENCY IN AUTORADIOGRAPHY 

In this celliculture study, an approach is presented for determining relative rates of 
^H-thymidine incorporation in S-phase for discrete ploidy subpopulations that coexist 
in heteroplbid tumors. The analysis is facilitated by an automated imaging methodol¬ 
ogy developed withi a Quantimet 720 System for simultaneous determination of 
Feul gen-stained DNA content and grain counts; of ’H-thymidine-labeled cells in 
Feulgen-stainediautoradiographs. The experimental design involves TL and u C-thy- 
midine double labeling in the presence of Colcemid. Data from heteroploid rat sarcoma 
cultures illustrate the profound influence of differential TI absorption and! relative 
emulsion efficiency,. These factors are controlled, respectively, through measurements 
of mean nuclear optical density and grain density.. Thisisessentialfor a valid compari¬ 
son of graimeounts.between cells that differ in their autoradiographic geometry. Thus, 
relative DNA specific activity, may be. assessed in individual"cells, The protocol and 
analy sis support a simultaneous evaluation of the S-phase ploidy composition! and S- 
emptying profile, as presented in a companiomarticle abstracted here: 

Skiarew, R. J. 

The Journal of Histochemistry and Cytochemistry 32(4 ) 421 ,-431,19841 

From the Department of Patholbgy, New York University Research Service, New 
York University School 1 of Medicine, Goldwater Memorial HospitaK Roosevelt' Is¬ 
land, New York. 


PLASMID, PHAGE, AND GENOMIC DNA-MEDIATED TRANSFER AND 
EXPRESSION OF PROKARYOTIC AND EUKARYOTIC GENES IN 
CULTURED HUMAN CELLS 

Transfection of mammalian cel 11s; with genomic DNA and cloned genes is now 
relatively routine'. However, the vast majority of studies: Have used rodent cells as 
recipients. Htrre the authors describe efficient transfection of two human cell lines, the 
hypo xanthine guanine phosphoribosyltransferase (HPRT)-deficient HeLa line. E>98/ 
AH-2, and the adenine phosphoribosyltransferase (APRTpdeficient HT1080 line, 
HTD1I14. D98/ AH-2 cells were transfected with the pS V2-gpt plksmid of Mulligan and 
Berg, which contains the E. ooli xanthineguanine phosphoribosyltransferase (gpt) 
gene,, and Gpt 4 transfectants were selected in HAT medium. HTD114 cells were 
transfected with: (1) genomic hamster DNA, and ouabain resistanti transfectants were 
selected in 5 x 10 Mi ouabain; (2) hamster and mouse genomic DNA, and Aprt‘ cells 
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mouse APRT ^ene T* n * Plasmids containin S either the cloned hamster or 
cloned moule APRT n P " Were ^ lec,ed; and P^ge particles containing a 
ranged from 0 £toi f*.n? ? prt ' Ce " S WCTe seIeG,ed ^ansfection efficiencies 

rrTncfl, 25 } 5 1 ° tr ' ansfeotan ' s Per M DNA, and in certain cases secondary 
- ' ^ ! ? nS ' Vere done Forei § n DNA in recipients: was detected by blot hybridiza- 

tion and'the expression of foreign genes was detected bv cell growth in selective media 
f ene >' mes characteristic of the species of the dbnor DNA The 
ajority of transfectants showed stable expression of the transgenome. 

Tischfieldi T A?. S * X ° n " P ' J - Stamb ™ k ’ P - J., Trill, J. J., and 

Cytogenetics and Cell Genetics 381 227-234, 1984. 
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IroD^! G ^ NICITY 0F H UMAN HT1Q8D FIBROSARCOMA X NORMAL 
FIBROBLAST HYBRIDS: CHROMOSOME DOSAGE DEPENDENCY 

HTinxn e h Um l ,n ca P aci, >' of hybrids formed I by fusion of the highly tumorieenic 

exImfned The n ™o rC °. ma ^ W1,H -ntumongemc normaf fiLblaTwas 
hvhH k ,lh T K HTI08 0 also:contains an activated N-ras,oncogene. Near-tetraploid 
hybrids which containedian,approximately complete chromosomal complement from 

athtm^rT H f 6 " WCr c non,uniori e enic when 1 x 10' cells were injected s c into^ 
athym.c (nudej mice, whereas the parental HT108O cells produced tumors in 100% of 
animals, with no latency period following injection of 2 x 10’ cells, Tumorieenic 

compared to cells from the nontumongemc mass cultures. Imaddition several near 

romil r' d h i bndS V* ° btainod w hich contained approximately a dbuble chromo¬ 
somal complement from the HT1080:parental line and a single chromosomal comSe 

iTl() 0 ™ m o [ h n "h rmai fibT0b i astS - f 11 of these near-hexaploid hybrids produced turners 
n 100% of nude mice with no latency period. Results of this study indicate that 
5unnm ge T’h of > he sc particular human malignant cellk of mesenchymal origin can be 
thTt P mmn d when fused * lth nQ fmal diploid fibroblksts. In addition, the results,suggest 
that tumorngenicity in this system is chromosomal dosage dependent since a diploid 
chromosomal complement from, normal fibroblasts is capablLof suppress ng tX 
mongemcity of a near-d.ploid but not a near-tetraploid chromosomal complement 
from he tumongenic HT108O parent. Finally, the loss of chromosomal Ohe chrom" 

‘ 0 ™V° H h ’ C .i! N ' ras onco P ene has: assigned) as, well as chromosome 4 was 

rrelatcd with the reappearance of tumorigenicity in,the rare variant populations fronn 
otherwise nontumongemc near-tetraploid hybrid, cultures These resffi also suggest 
the possibility thattumongemcity in these hybrids may be a gene dosage effect involv 

Z ^rT r ° factivated N ‘ ras ? enes ln ^ hybrids compared to the Mi 
controlling the suppression of the activated N-ras genes, * 

Benedict. Wl F., Weissmam B. E., Mark, G., and Stanbndge, E. J 

Cancer Research 44:3471 3479. 1984. 
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CRITICAL REVI^^op7^p(2^Q^£^!^p^p^ A ^LMATORY CELLS: A 
DEGRADATION: R R ° LE IN EXTRACELLULAR MATRIX 

are released mtolh? eSaSlui^So^^r c,yof °‘!« r leukocytic products 

inflammatory cells initiate the digestion of nr>nv - P GOeol >* lc enzymes released by 

proteins and proteoglycans, and may activate mediaf f* S „ e ' ^ nn ’ and denatured 

presen ted 1 here, three things are considered (Wih °ms° ', nfiamnlation - In the review 
neutral proteinases derived from human inflamm f CC b JP 0gy and in vitro activity of 
these enzymes might, injure connective tii,!^ * 0r> ’ Cell f’ (:2 > mechanisms bv which- 
peptides, released from connecuv^ tissue d Z™' ** ?* b,ologlc ^vity of 
human inflammatory cells nanimJ^ri ^ ^ otemases. Tc summarize this paper 
have the capacity to degrade^^extra-cenuhi^ma^ 1 ^ r f ea f "eutral proteinases that 
especially notable because i, is pretnr 1 )2e^ molec “[ es Neutrophil elas.ase is 
,,n and m “ y 
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\). proteoglycans, and fibronectin.. Although there is much circumstantial evidence 
suggesting an important role for neutrophil-derived neutral proteinases in extracellular 
matrix breakdown in inflammatory reactions, direct quantification of connective tissue 
proteoh sis by neutrophilk m human disease has not yet been possible Tissue destnic 
tion in association with neutrophilic mfiltratiomis clearly a complex process that mav 

denrnelk° teina n S ’ ° X]dantS ' P roteinase inhibitors, and other substances from resi- 
dmceHs as well as neutrophil products. In addition,, compared with neutrophd 

acthfitv Tnd °alsn ear P ha ? OGy,es release very; small amounts of neutral protemase 
activity and also synthesize proteinase inhibitors, so: the role of these cells in the 
proteolysis of tissues,is even more obscure than the role ofi neutrophils. 

Senior. R, M. and Campbell, E J. 

Clinics in Laboratory Medicine 3(4):645-666. 1983 . 
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PATHOGENESIS OF THE ADULT RESPIRATORY DISTRFSC WKinDouc 

evince of oxidant activity in broncho^veolae lavage 

The present, study provides evidence indicating that oxidants are generated in 
fungs of patmnts with the adult respiratory- distress syndrome (ARDS) The evidence 
was derived from observations that a-l-PJ (alpha-l-proteinase inhibitor) recovered m 
b onchoalveolar lavage (BAL) fluid. had been inactivated by oxidation prasumabD 

SSShfi he H meth r yI in, .he: reaction, site oHhe 

indicated by findings that activity of the a-l-Pl could be restored bv exposure to the 

Th UUng a ^ en L dithiothreitol in the presence of methiony! sulfoxide peptide reductase 

,o ,h ' am »™ ^ o“i 

present at 32,000 D. Oxidation of the 52,0QtkD a-I-PI was-alto a 

that the inactive molecule was subject to proteolytic cleavage to 47 000 D when 

exposed to: porcine pancreatic elastase. Inactivation of the «-l PIv/vl’To rasuS 
om complexing to an active enzyme, shown previously to be neutrophil elastase In 
contrast to that m BAL fluids, the a-l-PH in,plasma,of patients* ith 
syndrome wasfound to be >90% active in 14 of 22 cases and 50-90% act ve .n S cases 

anLm egeSt m ~ P 8 * «->-« was inactivated after kaSe vessels 

, enn ? ® lung 1 . The circulating a-l-P] in patients with the respiratory distress: 
normTuniL f °^ nd I , ° **'equally susceptible to oxidative inactivation as a-l-PI from 

^JSS^nSJT** k ' hm,m ,ha " pa ""“ s devel °P <*■ 

Cochrane, C G., Spragg, R. and Revak, S. D: 

Journal of Clinical Investigation 71:754-761. 1983 
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PROTEASES AND OXIDANTS IN EXPERIMENTAL PULMONARY 
INFLAMMATORY INJURY 

The investigators have exmined various biochemical parameters of pulmonary 
inflammation in experimental animals. Intrabronchial instillation of glucose oxidase- 
glucose (GO/G) to produce oxidants or formylated norleu-leu-phe (FNLP) or phorbol 
myristate acetate (PMA):as leukocytic stimuli induced severe acute pulmonary injury 
in New Zealand'white rabbits. PMA also induced inflammation when administered 
intravenously. Each stimulus induced transudation of protein from the vascular space 
into tHe pulhnonary tissues, and an influx of leukocytes during the 4-6 h period of the 
experiment. Pathophysiologic changes were measured by edema formation (transuda- 
tioniofl "I-bovine serum albumin):, and histologic examination. Biochemical analysis 
was performedi by measuring concentrations of potentially, injurious agents, in bron- 
choalveolar lavage (BAL):fluid. Increased acid protease and myeloperoxidase levels 
were found in the BAL fluid after administration of either of the stimuli. 

Schraufstatter. I. U„ Revak, S D.. and Cochrane, G. G. 

Journal of Clinical Investigation 73:1175-1384, 1984. 

Other support: Nationali Institutes of Health and the Office of Naval Research. 

From the Department of Immunology, Scripps Clinic and Research Foundation La 
Jolla. CA. 


BIOCHEMICAL FACTORS IN PULMONARY INFLAMMATORY DISEASE 

Various biochemical events taking plhce during pulmonary inflammation were 
examined in the bronchoalveolar lavage (iBAL) fluids from patients with acute respira¬ 
tory' distress syndrome (ARDS) and in experimental animal models In patients with 
ARDS, active neutrophil elastase was found imthe BAL fluids In these fluids, inacti¬ 
vation of the major elastase inhibitor a,-protease inhibitor (a,-PI) occurred. This was. 
caused by oxidation of a methionine residue at the active site of the a,-PI, and offered 
indirect evidence of oxidation occurring in the inflamed pulmonary tissues. Studies 
withi experimental animals have been initiated to gain understanding of the relative 
roles of proteases, oxidants, araohidonate metabolites,, complement and contacti sys¬ 
tem components, and other mediators in the pathogenesis ofipulmonary inflammation. 
Intrabronchial instillation of glucose oxidase/glucose to produce oxidants .or formyla- 
tedi norleucylleucylphenylalanine or phorbol myristate acetate as leukocytic stimuli 
induced severe acute pulmonary injury' in New Zealand white rabbits and rhesus 
monkeys. The injury:’was accompanied by leukocytic protease (acid cathepsins) re¬ 
lease in rabbit lungs and oxidant formation, and could be inhibited 1 by neutrophil 
depletioni Oxidant formation w as demonstrated! by the inactivation of catalase by 3- 
amino* 112,4-triazole in the presence of H,Q :i a drop in intracellular glutathione lfevels, 
and in the rhesus monkey by inactivation of a,-PI. 

Schraufstatter, I., Rfevak, S. D., and Cochrane, C. G. 

Federation Proceedings 43:2807-2810, 1984. 

Other support: National Institutes of Health and the Office of Naval Research. 
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CAPACITY OF ALPHA,-PROTEINASe',NHIEIITOR^ SE inhibitory 

conc^raBons of cemloplasmin U 'lhe 0 rna mO ^ erS and n “ okers contains significant’ 
limited superoxide dismutase activity Th^ SeRim Inh ! h ' l0r of ^P^ peroxidation..withi 
the lower that ^ruloplasmm may protect 
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SSKSfiSSr b mediated mainly by exlra- 

Hartiaia, J . Mapp, C.. Mitchell. R. A., Shields, R. L., and Gold, W: M. 

Journal of A PP l le dPhys,ology:R espi ra t . Environ. Exercise Physiol, 57(4):1261-1270, 

Other support: Nht.onal Heart. Lung and: Blood Institute. 

° r Meikm -* m >”'- 

T?PE li'^1 ?™ell4 C CE “ DlmN “ DIFF «E«iAT,NG PULMONARY 
whichllneTalvewIarSurfaces P r ° Ki "' «* carbohydrate 

atored in inclusions called lamellar bodles^n dip 3 11 P neum °cyles and! 

investigated the role of He cXn m hinH P res , ent Stud >‘ tHe marchers have 

tan. section in regulating surfac¬ 

es stimulated in differentiating"tvDe II ppIlT ,P ne u m( * : > te S- Lamellar body secretion 
A23l87-induced S* ?b XeSi hi h” b >' the Caltium iono P h °re. A23187. 
cHlorpromazine. butiis unaffected bv tL dmgS ’ tnfluo P erazine and 

and chlorpromazine ulfox de Imm, non ana '° gS ’ tn fluoperazine sulfoxidfe 
pneumocvies show tHa, the trcen“of ^^ °" ™>'-ed type II 
whicH stain positively with, anticalmoHl.iin - ’ arsklhderls,e lntra cel!ular granules, 

stimulated with the calbiumiionophore Wp W , her i ‘ He Cells are 

ssMsssLjSSi 


Hill. D. J., Wright, T. C., Jr,, Andrews, M. L., and Karnovsky,.M. J: 

Laboratory Investigation 5lfi3>:297-306. 1984. 

Other support: NationallCancer Institute; 

From,the Department of Pathology; Harvard Med,cal School, Boston 
SEROTONIN AND THE PULMONARY CIRCULATION 

VlfTdL^nhibi'ted^^hy^fherm^iY or hypero' 

among.others These kinetic and^nhiHir^r ’chlbrpromazine, and ouabain, 

kmetic and inhibitor studies support the criteria for active trans¬ 


port. The work reported in tf 
modification of pulmonary.; 
tion of the effects of selec 
ketanserin (R41468) and dl - 
was initiated to confirm or r 
its activity, with another 5- 
these studies support the pr 
nism of RV hypertrophy a 
same. Furthermore, serotor 
on pulmonary-arteries of 5C 
5-HT with p-CPA treatmen 
experiments focuses attenti 
pulmonary circulation and 
vasodilation is the active p 

Will, J. A., Keith, I. M ., B 

K 

In: Becker, K. L. and Gazt 
Philadelphia: W. B. Saun< 

Other support: College of 
Institutes of Health. 

From the Department of \ 


VASCULAR PROTEIN ! 
SUBSTANCE P, CAPS4 
AND BY ANTIGEN CH 

In' the work reported 
pigs by intravenous inject 
SPC6-11), 3. serotonin (5 
antigen'Challenge. (2) Pis 
capsaicin'was, ; withfew e 
not blocked by Hi and H : 
was absent: in' capsaicin 
SP(6-11), 5-HT and caps: 
membranes except the in 
bradykinin, and:antigen 
stomach and intestine. PI 
* tenge w'ith 20 p-g!kg o v 
'■ histamine recepton block 
desensitized guinea pigs 

tically not significant i 

anaphylaxis induce prote 
patterns. Anaphylactic h, 
of sensory neuronsu SP 
organs. 

Saria, A., Lundberg , J. 


Source: https://www.industrydocuments.ucsf.edu/docs/mpxkOOOO 




diated mainly by extra- 


Goid, Wf; M. 

lysiol ; . 5 7 (4 1 ) ! 1261 - 1270 ,, 


Medicine and Phy siol - 


ING PULMONARY 


)tein, and carbohydrate 
pe II pneumocytes and 
dy the researchers have 
iin, in regulating surfac- 
Lamellkr body secretion 
urn ionophore, A23187. 
ugs, trifluoperazine and: 
rifluoperazine sulfoxide 
on. cultured type II 
: intracellular granules:, 
ases when the cells are 
l&marski-dfense granules 
hat increased amounts of 
body surfaces when the 
calization of calmodulin 
iicates that calmodulin is 
. other results implicate 

'vsky: M. J 


>U Boston 


been discredited as the 
is to be considered'one of 
in the lungs of all'species 
en offered that removal of 
lfluenced by hypoxia, is 
; from physiologic hypo- 
promazine, and ouabain., 
e criteria for active trans¬ 



port, The work reported inithis chapteroriginates from earlier studies of pharmacologic 
modification of pulmonary- arterial function and ! morphology. As part of an investiga¬ 
tion of the effects of selected systemic vasodilators on the pulmonary circulation, 
ketanserin (iR41468):and ^//rp-chlbrophenylhlanine (p-C PA) were tested. A third study 
was initiated to confirm or reject the results of the earlier ketanserin study and contrast 
its activity with another 5-HT, inhibitor, cyproheptadine (Perdactin): In summary, 
these studies support the previously repotted suggestion that the pathogenetic mecha¬ 
nism of RV hypertrophy and'medial thickening in chronic hypoxia may not be the 
same. Furthermore, serotonin seems to exhibit both excitatory and inhibitory activities 
on pulmonary arteries of 50 to 100 |±M in size. This effect w'as seen! by-either depleting 
5-HT w'ith/?-CPA treatment or by blocking the 5-HT- receptors with ketanserim These 
experiments focuses attention on new concepts and possibilities for the control of the 
pulfnonary circulation and is compatible with the hypothesis that normoxic pulmonary 
vasodilation is the active phase of the pulmonary vascular response to hypoxia. 

Vv'ill, J. A .. Keith, I M ., Buckner, C. K., Chacko, J., Olson, E. B., Jr., and Weir E 

K 

In: Becker, K. L. and Gazdar, A F. (eds.): The Endocrine Lung in Health & Disease, 
Philadelphia: W. B. Saunders, 1984, pp. 137,-154. 
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VASCULAR PROTEIN LEAKAGE IN VARIOUS TISSUES INDUCED BY 
SUBSTANCE P, CAPSAICIN, BRADYKININ, SEROTONIN, HISTAMINE 
AND BY ANTIGEN CHALLENGE 

In the work reported here: (1) Plasma extravasation was induced in rats or guinea 
pigs by intravenous injections of 1. substance. P(SP)i 2. the C-terminal SP-hexapeptide 
SP(6-11), 3. serotonin (5-HTR 4. histamine, ; 5. bradykinin, 6 capsaiciniand 7. by- 
antigen challenge. (2) Plasma extravasation induced by SP, SP(641), by 5-HT and by 
capsaicin w as:, w ith few exceptions, observed in the same tissues, The effect of SP was 
not blocked by H; and H : histamine receptor antagonists. The effect of i.v: capsaicin 
was absent in capsaicin desensitized animals. Plasma extravasation! uponi i.v. SP,, 
SP(6-11). 5-HT and capsaicin was seen in the skin and in all organs containing mucus 
membranes except the intestihali mucosa,and (3) Plksma extravasation by histamine, 
bradykinin, andiantigen,challenge of sensitized guinea pigs was also observed in the 
stomach and intestine; Plasma extravasation and bronchoconstriction by antigen chal¬ 
lenge with 20 pg/kg ovalbumin was completely blbcked by combined H, andi H ; 
histamine receptor blockade . Both responses w ere reduced to about the half capsaicin 
desensitized guinea pigs, thougbthe reduction of the permeability response w as statis¬ 
tically not significant in all organs. Ini conclusion, several substances including 
anaphylaxis induce protein leakage in many tissues with differing selective distribution 
patterns. Anaphylactic histamine release leads to protein leakage partly, via activation 
of 1 sensory neurons. SP is, a likely mediator of neurogenic protein leakage in many 
organs. 

Saria, A., Lundberg, J. A/.., Skofitsch, G., and Lembeck, F. 
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Naunyn-Schmiedeberg s Archives of Pharmacology 324:212-218, 1983. 
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SUBSTANCE P AND CAPSAICIN-INDUCED CONTRACTION OF HUMAN 
BRONCHI 

In the present study the effects of substance P (SP) and capsaicin on human 
bronchial smooth muscle tone were monitored in vitro. Results showed that SP induced 
a dose-dependent contraction of human segmental bronchi in vitro with a threshold 
dose of about 10 fc M These preparations were obtained from patients undergoing lung 
tumor surgery. The SP-induced contractions were resistant to mepyramine and atro¬ 
pine, suggesting a direct effect on the bronchial smooth muscle. Capsaicin (10 ? M) also 
induced a slbwly developing, strong atropine-resistant contraction of human bronchiim 
vitro. A rapid tachyphylaxis developed for the response to capsaicin. Both SP and 
capsaicin were less potent than acetylcholine and histamine in inducing contractions of 
human bronchi This finding may, however, be partly due to the experimental condi¬ 
tions; both SP and capsaicin were comparatively much more potent in guinea-pig 
preparations . Transmural field stimulation of the bronchial preparations in man re¬ 
sulted in contractions that w'ere largely sensitive to atropine. The presence of cap¬ 
saicin-induced bronchia] contractions, however,, indicates the existence of a local 
noncholinergic axon-reflex control of bronchial smooth; muscle tone by SP in man. 

Lundberg . J.M., Mauling, G-R. and Saria, A. 

Acta Physiologica Scandinavica 119:49-53, 1983. 
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EFFECTS AND DISTRIBUTION OF VAGAL CAPSAICIN-SENSITIVE 
SUBSTANCE P NEURONS WITH SPECIAL REFERENCE TO THE 
TRACHEA AND LUNGS 

The origin of substance P (SP)-immunoreactive neurons in the lower respiratory 
tract , .esophagus and heart ofguineaipigs was demonstrated in some of these studies by 
surgical denervation or capsaicin pretreatment'w ith subsequent determination of the 
tissued levels of SP by radioimmunoassay. In other experiments the effect of vagal 
nerve stimulation'on the SP levels in these tissues was studied' The effects of cap- 
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saicin-sensitive afferents in the respiratory; tract mucosa and bronchial smooth muscle 
w as also studied by analysis of vascular permeability to Evans blue: and insufflation- 
pressure changes, The present data indicate thatiall:SP nerves in the tracheaiand king 
are afferent and capsaicin-sensitive. The trachea and stem bronchi receive SP afferents 
mainly fromithe right vagus nerve with cell bodies Ibcated in both, the nodose and 
jugular ganglia The SP innervation of the Ibng seems to have a dual origin: 1. Afferents 
from bothi vagal nerves: with a crossed type of innervation pattemt 2. A non-vagal'i 
source which consists of about 4(l9r of the SPnerves in the lung.These nerves probably 
originate fromithoracic spinal ganglia. The effects of ether and capsaicin on insuffla¬ 
tion pressure and increase in vascular permeability were dependent on the integrity of 
capsaicin-sensitive afferents of both vagal and non-vagal origin: In the guinea! pig, 
systemic capsaicin pretreatment to adult animals seemed to result in irreversible 
changes imthe respiratory tract', w hile in the rat a successive recovery of the functional 
response of capsaicin-sensitiv e afferents occurred! 

Lund berg. J. M , Brodin, E and Sana, A. 

Acta Physiolagica 1 Scandinavica1 ]9; 243 - 252 ; 1983. 

Other support: Swedish Medical Research, Council, Swedishi Tobacco; Company, 
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EFFECT OF ROUTE OF ATROPINE DELIVERY ON'BRONCHOSPASM 
FROM COLD AIR AND METHACHOLINE 

The authors undertook a study to determine whether the apparent disparity be¬ 
tween the dose of inhaled atropine requiredito inhibit bronchoconstriction induced by 
inhalbd methacholine and the dose required to inhibit the bronchoconstrictionunduced 
by eucapnic hvperpnea w ith cold air is a function of! the route of administration of 
atropine In six subjects w ithiasthma^ they constructed dose-response curves to inhaled 
methacholine and to: eucapnic hvperpnea with cold air after treatment with inhaled 
atropine (0.5 mg delivered) and intravenous placebo^ with inhaled placebo and intra¬ 
venous atropine (0.5 mg injected), and with inhaled and intravenous,placebos. Atro¬ 
pine by either route shifted the dose-response curves to both cold air and to methacho- 
Ime to the nght. In every subject, however, inhaled atropine caused a markedly greater 
rightward shift of the inhaled methacholine dose-response curve than did intravenous 
atropine, whereas inhaled and intravenous atropine had similar effects on the cold air 
dose-response curve. These findings suggest that the apparent disparity between the 
doses of atropine required to 'inhibit methacholine- and cold air-induced bronchoconr 
striction may be a function of the route ofadministratiomof atropine and thus does not 
imply a nonmuscarinic action of atropine . These findings support the view that cold air 
causes bronchoconstriction via muscarinic pathways. 

Sheppard, D , Epstein,,J., Holtzmen, M. l.^Nadel, J. A., and Boushey; H. A. 

Journal'of Applied Physiology: Respirat. Environ. Exercise Physiol:. 54(:l)il3(X133:, 
1983. 
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CHARACTERIZATION OF BETA ADRENOCEPTOR SUBTYPES IN CANINE 
AIRWAY SMOOTH MUSCLE BY RADIOLIGAND BINDING AND' 
PHYSIOLOGICAL RESPONSES 

These researchers have investigated tracheal smooth muscle of the dog and have 
used 1'H] DHA to study the characteristics.of receptors in homogenates of this 
tissue: Forcomparison, they also studied in-vitro beta adrenergic responses in the same 
tissue using both exogenous-tor; agonists and electrical 1 stimulation of sympathetic 
nerves. Specifically, beta adrenoceptor subtypes in canine tracheal smoothi muscle 
have been investigated by radioligand binding and by physiological responses to beta 
agonists and sympathetic nerve stimulation in vitro , Specific binding of f H] dihy- 
droalprenolo] to tracheal smooth muscie membranes was of high affinity'OK* = II.0 ± 
0.08 nM|, as lmperipheraMung membranesTrom the same animals, bun the concentra¬ 
tion of binding sites (95.6 ± 4.7 fmoLrng of protein) was much lower in lung (532 ± 
48 fmol of protein). Binding was stereoselective and agonists competed w.ith the rank 
order of potency isoproterenol >epinephrine>norepinephrine, signifying a preponder¬ 
ance of] beta-2 receptors. Using selective beta antagonists, the researchers determined 
the ratio of betaAibetarl receptors;in tracheal smooth muscle membranes to be 1:4. 
These and other related results suggestithat most beta receptors in dog tracheal smooth 
muscle are of the tow-2.subtype and mediate responses to circulating catecholamines,, 
but there is a small concentration of beta 1 -11 receptors that mediate the response to 
neurally released norepinephrine. 

Barnes, P J , Nadeh J A., Skoogh. B-E., andiRoberts, J. M. 

The Journal of Pharmacology. and Experimental Therapeutics 225(2> :45 6 -461, 1983. 
Other support: National Institutes.of Health. 

Fronnthe Cardiovascular Research Institute andiDepartments of Medicine and Physiol¬ 
ogy,, Uhiversity of California,,SamFrancisco. 


SELECTIVE GENERATION OF LEUKOTRIENE B 4 BY TRACHEAL 
EPITHELIAL CELLS FROM DOGS 

Infiltration by neutrophils.is a predominant histologic feature of acute inflamma¬ 
tory responses impulmonary airways. The recent demonstration that neutrophilinfiltrar 
tion was localized predominantly, to the epithelial layer of the airway, wall in dogs 
breathing ozone suggestedithalcritical.infiammatory mediators were released from the 
epithelial cellk. In the work reported here, the incubation of suspensions of canine 
tracheal epithelial cells of greater than 959F. purity with arachidonic acid (25-200 \xgT 
ml) for 60 x 120 min resulted in the generation of a maximum of 36.2 ± 9.1 picomolesof 
Jeukotricne B 4 /1(T cells, less than 2.0 picomoles of leukotrienes C 4 , D 4 , and E 4 /10 fc 
cells, and'1030 ± 463, 767 ± 500' and 324 ± 1 (X) picomoles' 10*cells of 15-, 12-, and 
5-hydroxy,-eicosatetraenoic acids, respectively.(mean ± SEM, n - 8), The identity of 
Ieukotriene B 4 wasestablished by chromatographic and spectral'properties,,by reactlvi- 
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ty v. Jth mono-specific anti-plasma and by the chemotactic activity for neutrophils. 
Thus, the epitheliumimay be an important'source of mediators of inflammation and 
hypersensitivity, of pulmonary; airways. 

Holtzman. M. J.., Aizawa, H., Nude!, J. A., and Goetz]' E. J. 

Biochemical and Biophysical Research Communications I14(3f,:1071 -1076; 1983. 

Other support: National Institutes of Health and'the California Air Resources Board. 

From the Cardiovascular Research Institute, Floward Hughes Medical Institute, and 
the Departments of Medicine and Physiology, University of California, San Francisco. 


IMPORTANCE OF AIRWAY INFLAMMATION FOR 
HYPERRESPONSIVENESS INDUCED BY OZONE 

As summarized in this paper, the authors studied w hether ozone-induced airway 
hyperresponsiveness: correlateswiththe development of airw ay inflammation in dogs . 
To assess airway responsiveness,,the researchers detennined increases in pulmonary’ 
resistance produced by, delivering acetylcholine aerosol to the airways. To' assess 
airway inflammations they biopsied the airway mucosa and counted the number of 
neutrophils presentlin the epithelium Airway responsiveness and inflammation w’ere 
assessed'in anesthesizedidogs before ozone exposure and lih andd wk after ozone (2.1 
ppm. 2 hi).,Airway responsiveness increased markedly at 1 hiafter ozone and returned to 
control levels 1 wk Ihten ineach of 6 dogs, but responsiveness did not change after 
ozone in another 4 dogs. Furthermore, dogs that became hyperresponsive also devel¬ 
oped a marked and reversible increase inithe number of neutrophils imthe epithelium , 
whereas dogs that did not. become hyperresponsive had no change in the number of 
neutrophils.,For the group of dogs, the level of airw ay responsiveness before and after 
ozone exposure correlated' closely withi the number of epithelial! neutrophils. The 
results suggest that ozone-induced airway hyperresponsiveness may depend'on the 
development of amacute inflammatory response in the airways, 

Holtzman, Mi J., Fabbru L M , O Byme, P M.,,Goldl B. D., Aizawa, H., Walters, 
E, Hi, Alpert,,S. E.. andiAWe/i, J. A. 

American Review of Respiratory Disease 127 :686-690 , 1983. 

Other support: National Heart, Lung and Blood Institute, Fisons Corporation and the 
California Air Resources Board. 

From the Cardiovascular Research Institute and Department of Medicine, University 
of California, San Francisco. 


AUTORADIOGRAPHIC LOCALIZATION'OF AUTONOMIC RECEPTORS IN' 
AIRWAY SMOOTH MUSCLE 

Using experimental! conditions that proved to be optimal for specific receptor 
binding, these investigators have studied the distribution of alpha-adrenergic, beta- 
adrenergic and muscarinic receptors; in smooth muscle of airways from trachea; to 
terminal bronchioles. Autoradiographic methods were used to determine the distribu^ 
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tion of autonomic receptors in airway smooth muscle of ferret from trachea to terminal 1 
bronchioles;;[fW] dihydroalprenolol, [ H] prazosin,,and 1 [ H] quinuclidiny] benzilate 
were used to label beta-adrenergic, alphat-adrenengic. and muscarinic receptors, re¬ 
spectively, using experimental,conditions that gave maximal specific receptor binding. 
Marked differences were found in the longitudinal distribution of each receptor and in 
distribution of the various receptors in each caliber airway. Beta-receptors were 
present in high density throughout the airways, with the highest density in bronchioles. 
Alpha-receptors were sparse in large airways but numerous in small bronchioles, 
whereas cholinergic receptors: were numerous in bronchial smooth muscte, sparse in 
proximal bronchioles and almost.absent from distal bronchioles. This method may be 
useful! in studying alterations, of autonomic receptor: distribution; in small and Ihrge 
airways after experimental manipulation and imdisease. 

Barnes, P. J., Basbaum, C B and'AM/, J A. 

American Review of Respiratory Disease 127:758^762; 1983: 

Other support: National Institutes.of Health. 

From the Cardiovascular Research Institute and the. Departments of Anatomy and 
Medicine, University of California. San Francisco. 


ANTIHISTAMINIC VERSUS ANTICHOLINERGIC EFFECTS OF ATROPINE 
ON CANINE TRACHEALIS MUSCLE 

The purpose of this-study was to reexamine the antihistaminic and anticholinergic 
effects of atropine in experiments designed to eliminate possible problems. To deter¬ 
mine antihistaminic versus anticholinergic effects of]atropine in airway smooth mus¬ 
cle, the investigators used an in vitro preparationiof canine trachealis muscle strips and 
determined atropine's: effect on contractile responses induced by histamine or by 
electrical field stimulation of cholinergic nerves. In the first senes of experiments, 53 
stnps had initial responses to> field stimulation determined andiwere then randomly 
assigned to. a control group or to a group treated with atropine before field stimulation 
was repeated and histamine was given. Atropine in concentrations of 10*, 10', and 10* 
M decreased 1 the response to field stimulation to 61.4, 10:5 andi0% of the initial 
response, respectively, but had no effect on the responses to histamine. In the second 
series of experiments, 24 strips were treated with mdomethacin to prevent histamine 
tachyphylkxis; these strips had initial I responses to both field stimulation and histamine 
determined and were then assigned to aicontrol group or toa group treated w ith atropine 
before field stimulation and histamine were repeated. In these experiments* a concen¬ 
tration! of atropine (10* M), which again completely blocked the response to field 
stimulation, still had no effect oni histamine-induced contraction. The researchers 
conclude that atropine tn a concentration that completely, blocks the response to cho¬ 
linergic nerve stimulation has no antihistaminic effect. 

Skoogh t ,B.-E., Model, J. A., Fabbri, L. M., Sheppard, D., and Holtzman, M. J. 

American Review of Respiratory Disease 128:603-608, 1983. 

Other support: National Hearti, Lung and Blood Institute and the Fisons Corporation. 

From the Cardiovascular Research Institute and the Departments of Medicine and 
Physiology, University of California,, Sam Francisco. 
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TIMF COURSE OF AIRWAY HYPERRESPONSIVENESS INDUCED BY 
OZONE IN DOGS 

In the present study, the authors, examinedl the time course of ozone-induced 
hyperresponsiveness in anesthetized dogs. To do this, they assessed! airway respon¬ 
siveness before ozone exposure and then at I h J day, and fiwk after ozone exposure. 
To assess.responsiveness, the researchers anesthetized the dogs and obtained dose- 
response curves of increasing concentrations of acetylcholine or histamine aerosols 
delivered to the airways vs, pulmonary resistance: Ozone exposures were carried out 
with the dogs awake and at rest in an,exposure cHamber for 2 h breathing either through 
the nose and mouth at a level of 2.2 ppm or through a tracheostomy at a lfevel of 10 
ppm: For both acetylcholine and histamine and for both routes of ozone delivery, 
airw ay responsiveness increased,most markedly at 1 h after ozone, increased to a lesser 
degree 1-dby. later and retumed to control levels by 1 wk. The results are similar to the 
authors' previous studies in humans that showed that ozone-induced Hyperresponsive¬ 
ness occurs shortly after exposure and is rapidly reversible andlsuggest that the ozone 
eflectiis linked to>an,acute inflammatory response in the airways. 

Holtzman. M. J., Fabbri, L. M., Skoogh, B.-E., O'Bryne. P. M , Walters E H 
Aizawa: H.. and Nadel. J. A. 

Journal of Applied Physiology: Respirat. Environ : Exercise Physiol.. 55(41:1232-1236, 


Other support: National Heart, Lung and Bloodlinstitute and the Fisons Corporation. 

From the Cardiovascular Research Institute and the Departments of Medicine and 
Physiology, University, California, San Francisco. 

NEURAL CONTROL OF AIRWAY SUBMUCOSAL GLAND SECRETION 

Major advances have occurred recently, in the understanding of the processes of 
3 u u- secret ‘ on ’^ ue in'large part to the application of modem techniques of anatomy, 
cell biology, physiology, biochemistry, and pharmacology. This report notes that 
airway submucosal glands occupy a substantial volume of the large conducting airwavs. 
and are regulated,by vagallmuscarinic nerves, alpha- and beta-adrenergic nerves and 
nonadfenergic noncholinergic nerves, Vagal nerves modulate various reflexes’that 
increase gland secretion by stimulating release of granules from mucous and serous 
cells, Stimulated secretions are unaltered from baseline in biochemical and viscoelasr 
tic properties Beta-adrenergic stimulation releases secretions containing relatively 
little fluid: high concentrations of protein and sulfur, low concentrations of lysozyme 
and higher viscosity and lower elasticity, and selective! v depletes mucous cells Alpha- 
adrenergic stimulation causes high fluid flows with,low protein,and sulfur concentra¬ 
tions, high lysozyme concentrations and low apparent viscosity, and selectively de¬ 
pletes granules from serous cells. Nonadrenergic noncholinergic nerves also stimulate 
mucin secretion: probably by releasing vasoactive intestinal peptide. 

Nadel, J. A 

European Journal of Respiratory Disease 64(supp] 128>:322-326. 1983. 

Other support: U S. Public Health Service, Vick Division,Research, Inc and'the 
Fisons Corporation. 
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NEUROPEPTIDE TYROSINE (NPY); A NEWLY DISCOVERED PEPTIDE IS 
PRESENT IN THE MAMMALIAN:RESPIRATORY TRACT 

Neuropeptide tyrosine (NPY), a newly discovered'peptide known to modulhte 
blbod vessel diameter andismooth:muscle tone, has been found in many mammalian 
organs. Its distribution is similar to that of sympathetic nerve fibers and NPY immuno- 
reactivity has been found in noradrenergic ganglion cells. In a study of the respiratory' 
tract of four mammalian species — man, cat, guinea pig, and rat — NPY immunoreac- 
tivity has been localized to nerve fibers. NPY immunoreactive nerve fibers w ere found 
in ithe adventitia of blood vessels and'in the airway smooth muscle. Its distribution was 
strikingly similar to that of sympathetic nerve fibers as demonstrated by dopamine-P- 
hydroxylase antibodies. The mean (SD) concentrations of NPY in the guinea pig 
respiratory tract, as determined by radioimmunoassay of tissue extracts, were: upper 
trachea 3.3 (0.7), lower trachea 2.0H(XS); and major bronchus 3.5 (ji.I) pmol/g. 
During developmental studies in man, NPY immunoreactive nerve fibers were first 
observed at 20weeks 1 gestation in the trachea, and ftbers gradually extended down into 
the intrapulmonary airways after birth. NPY immunoreactive nerve fibers have a 
distribution and developmental pattemisimilar to that of sympathetic nerve fibers imthe 
respiratory tract. The finding of NPY immunoreacUvity in nerve fibers inuhe mamma¬ 
lian respiratory tract adds to the growing number of peptides having potent biological 
actions found imthis organ, andlshows that the lung possesses a rich peptidergic system 
that may influence pulmonary function. 

Sheppardl M. N., Pblak , J. M., Allen, J. M. and Bloom,S. R. 

Thorax 39:326-330. 1984. 

From the Departments of Histochemistry' and Medicine, Royal 1 Postgraduate Medical 
School, Hammersmith Hospital, London, England. 


TWO PROTEINASE INHIBITORS ASSOCIATED WITH PERITONEAL 
MACROPHAGES 

In this study , the investigatorsdocument and characterize two proteinase inhibi¬ 
tors associated with guinea pig pednoneal macrophages, Results,show’ that inhibition is 
dose-dependent, lost on heating and detecteddn the presence of excess albumin. On 
incubation of macrophage culture medium with i: T-elastase, : two complexes of 
M, = 78,000 and 66,000 are generated which are stable to heating in sodiumidodecyd 
sulfate, indicating covalent association. ‘-T-Trypsin forms two complexes of similar 
molecular weight, and cross-inhibition experiments demonstrated! that'elastase and 
try psin interact with the same two macrophage inhibitors. For comparison, elastase 
inhibitors in guinea pig plasma and cell-free peritoneal fluid were also examined. In 
summary;, the inhibitor which forms the M, = 66,000 complex with '~T-elasta$e has 
been tentatively named MPI (macrophage proteinase inhibitor)..MPI can be obtained 
tree of aPI by culturing macrophages,for 1 h. a,PI is released into the medium during 
the 1st h of culture and thereafter is no longer detectable on intact macrophages, in 
subsequent culture media or in cell lysates. These findings suggesHhat plasma.a,pi is. 
present in peritoneal fluid in high concentrations and is absorbed 1 onto or into macro¬ 
phages. MPI, on the other hand,, appears to: be a macrophage product, since it is 
secreted by macrophages,after I or 17 h in culture and is,present in lysates of macro¬ 
phages precultured for 1 or 17 h. 
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in vivo. Hyperoxia also' stimulated cultured rabbit. AM to release chemotaxins for 
polymorphonuclear leukocytes (PMN):that were similar in molecular weight to che¬ 
motaxins obtained from lung lavages of rabbit exposed to hyperoxia in W vo. These 
results suggest that alveolar macrophage secretory products may play a physiologically 
relevant role in recruitment of PMN to the lungs in pulmonary oxygen toxicity... 

Harada, R. N., Vatter, A. E. and Repine, J. E 

Journal of 'Leukocyte Biology 35:373^383', 1984'. 

Other support: American Hean Association, American Lung Association, National 
Institutes of Health: and the Kroc, Hill, Swan and Kleberg Foundations. 
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INTACT HUMAN ERYTHROCYTES PREVENT HYDROGEN 
PEROXIDE-MEDIATED DAMAGE TO ISOLATED PERFUSED RAT LUNGS 
AND CULTURED BOVINE PULMONARY ARTERY ENDOTHELIAL CELLS 

Acute edematous lung injury', such as that seen in the adult respiratory distress 
syndrome (ARDS), is animportant clinical'problem whose pathophysiology is poorly 
defined. However, recent evidence suggests that toxic oxygen metabolites may con¬ 
tribute to endothelial I cell injury: andiacute edematous lung injury. In this study, addi¬ 
tion of untreated or glutaraldehyde-fixed human erythrocytes decreased hydrogen 
peroxide (H O : )-medlated acute edematous injury in isolated rat lungs, H : 0 : -induced 
damage to.cultured bovine pulmonary' artery: endothelial cells, and H : 0 : -dependent 
oxidation of reduced cytochrome C in vitro. RBC scav enging of H : CX appeared to be 
dependention intracellular glutathione and/or catalase activities. The results suggest 
that' intact erythrocytes cam scavenge H ; 0 : and, as; a result, protect the lung and 
possibly other tissues from damage. 

Toth. K. M.„ Clifford, D. P:, Berger, E. M., White, C. W , and Repine, J E. 
Journal ofClinical Investigation 74:292-295, 1984. 

Other support: National Institutes of Health, American Heart Association, American 
Lung Association, and the Swan, Hill, Kleberg,,and R. Jt Reynolds Foundations. 

From the Departments of Medicine and Pediatrics, and the Webb-Waring Lung Insti¬ 
tute, University of Colorado Medical Center, Denver. 


OXYGEN METABOLITES STIMULATE THROMBOXANE PRODUCTION 
AND VASOCONSTRICTION IN ISOLATED SALINE-PERFUSED RABBIT 
LUNGS 

Generationiof reactive oxygen metabolites, thromboxane increases and vasocon¬ 
striction have been implicated in the pathogenesis of acute edematous lung injury, such 
as that seen in patients.with the Adult Respiratory Distress Syndrome (ARDS), but! 
their interactions are unknown. The investigators hypothesized that reactive Ovprod¬ 
ucts would stimulate arachidonic acid metabolism in lungs anduhat vasoactive prod¬ 
ucts of araehidonate, such as the potent vasoconstrictor thromboxane A 2 , might then 
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mediate 0 : -metaboIite-induced pulmonary vasoconstriction. They found that O 
metabolitcs generated by injection of purine plus xanthine oxidase caused increases ini 
mean pulmonary artery perfusion pressure (27±4mmHg)iin isolated perfused lungs Ih 
addition . purine piusxanthine oxidase also caused 30-fold increases in perfusate levels 
of thromboxane B : (the stable metabolite of thromboxane A.) compared with only two¬ 
fold'increases in 6 keto-PGF,, (the stable metabolite of prostacylin). Moreover, prior 
addition of catalase inhibited both vasoconstriction and the thromboxane B* production 
seen in isolated lungs following injection of purine plus xanthine oxid&se. Similarly, 
pretreatment with cyclboxygenase inhibitors, either aspirin or indomethacin, also 
completely blocked thromboxane generation'and markedly attenuated pressor re¬ 
sponses usually seen after punne plus xanthine; oxidase.. Furthermore,, imidazolb, a 
thromboxane synthetase inhibitor, also decreased O r metabolite-induced thromboxane 
generation and vasoconstriction. These results suggested that thromboxane generation 
might participate in 0 : -metabolite-induced vasoconstriction. However, since a signi¬ 
ficant correlation between thromboxane levels and the degree of vasoconstriction could 
not: be demonstrated, and since addition of superoxide dismutase reduced! thrombox- 
ance but did not affect the intensity of vasoconstriction, it is possible thatithromboxane 
is noti the only vasoactive mediator in this model. The researchers conclude that 
exposing lungs,to O; metabolites: results in thromboxane generation and thatithrombox- 
ane is a major mediator of oxidant-induced vasoconstriction l 

Tate, R M., Morris, H. G , Schroeder, W. R. and Repine ; J E. 

Journal of Clinical Investigation !Ai60^~b\3\,. 1984. 
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BRONCHIAL LAVAGE PROTEINS AS CORRELATES OF 
HISTOPATHOLOGIC AIRWAY CHANGES IN HEALTHY SMOKERS AND 
PATIENTS WITH PULMONARY CARCINOMA 

Cigarette smoking is known to be an important etiolbgic tact or in several lung 
diseases; however, the number of smokers who develop these diseases represents a 
small segment of the smoking population. It is possible that evidence of inhalation- 
induced injury to bronchial epithelial cells of smokers will be reflected in the proteina¬ 
ceous products of these cells, thereby identifying a high-risk subgroup. The investiga¬ 
tions have tested this hypothesis by analysis of 2 proteins, free secretory’ component 
(FSC) and the keratins, in lavage fluids obtained from 4 groups of subjects: 30 normal 
nonsmokers, 15 asymptomatic smokers, 22 symptomatic smokers and 40 carcinoma 
patients Among symptomatic smokers, FSC relative to total proteini(FSC/TP) was 
depressed compared w ith that in nonsmokers and asymptomatic smokers. The keratins 
were detected only in symptomatic smokers and correlated with pack/years of smok¬ 
ing history. (p = 0-017)1 Carcinoma patients.had depressed FSC/TP and detectable 
keratin (33 of 38 patients studied). Lung sections from carcinoma;patients studied 
immunohistoehemicaliy revealed an apparent inverse relationship between itiss-ue FSC 
and keratins. This inverse relationship was borne out by analysis,of theseproteins inthe 
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lavage fluid of cancer patients (r = -0.4 1 , p = 0.04). Thus^ in cancer patients, 
immunohisttxrhemical evidence of airway injury', correlates with bronehial lavage lev¬ 
els of mucosafepithelial cell proteins. It is possible that smokers with altered levelsof 
these proteins may be the ones at increased 1 risk of smoking-associated lung disease: 

Merrill, W. W . Banvick, K. W , Nladn. J., Strober, W., Matthav, R. A Gl- 
chowskill J , Naegel, G., and Reynolds, H Y. 

American Review of Respiratory Disease 130(51:905-909, 1984:. 
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EL AST] N, PRODUCTION BY CULTURED CALF PULMONARY ARTERY 
ENDOTHELIAL CELLS 

The apposition of endothelium tm elastic fibers, in large arteries and in the gas 
exchange regions of the lung suggests that endothelial cells have the capacity, to 
synthesize elastin, the integral component of the elastic fiber. Ih this report, the authors 
show that endothelial cells isolatedifrorn calf pulmonary artery; synthesize tropoelastin: 
under appropriate culture conditions. This w as demonstrated by radioimmunoassay for 
soluble elastin. by immunoprecipitation of a tropoelastin-Iike product from cell culture 
medium!, and by im mu no fluorescent microscopy utilizing antielastin IgGi Results 
indicate that endothelial celli tropoelastin shows many similarities with tropoelastin 
synthesized by other bovine cell types, including consignation on: SDS-PAGE with 
tropoelastin fromifibroblasts, chondroblasts, and smooth muscle cells as a single-chain 
proteim with an apparent molecular weight of approximately 70:000. In.addition,, the 
cross-reactivity of tropoelastins from:endothelial cells, smooth muscle cellVand ear 
chondroblasts with antiserum to ligament elastin indicates close homology between 
primary elastumgene products in the various elastin-secreting cell types These results: 
provide compelling evidence that cultured'bovine aorta endotheliafcells produce elas¬ 
tin whem cultured in medium conditioned by smooth muscle cells, and suggest a 
possible role for smooth muscle cells in the regulation of elastin production by endo¬ 
thelial'cells 

Mecham, R. P., Madaras, J., McDonald:. J. A., and Ryan, U, 

Journal of Cellular Physiology. 116:282-288, 1983. 
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these animals contained substantial labeling. Autoradiographs of 1 ting from rats in¬ 
jected w.ithiDHA demonstrated labeling which was well localized over alveolar septa 
and'concentrated over the cytoplbsmioftypcll cells. Quantitative analysis oflabeling: 
in the DHA.groups indicated a significant reduction of labeling in animals treated w ith 
L-isoproterenoli prior to DHA, in both the alveolar parenchyma in general and over 
type II cells. The results of this study provide morphologic evidence for the uptake and 
specific binding of ^-adrenergic antagonists by, the adult lung in vivo, while failing to 
demonstrate similarbinding ofia muscarinic probe. In addition, the results demonstrate 
specific adrenergic receptors on type Ilm .vivo andisubstantiate the view of a direct 
effect of P-adrenergic agonists on alveolar type I1 cellL 

Smith, D M andiSidhu, N K 

Life Sciences 34(i6):519-527., 1984. 
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HOW PHAGOCYTIC LEUKOCYTES MOVE 

As this paper notes, a regulated, coordinated movement of the cytoplhsmi is 
essential for the function of phagocytes. Ih these cells, as in muscle cells, the power 
unit for movement: consists of the contractile proteins,; actin and myosin, which are 
concentrated in the region of the cell cortex. Inithe peripheral cytoplasm^ actin fibers 
may be in a fluid state or they may form a gel netw ork by association with a homodi- 
meric, actin-binding protein. The reversible transformation of the cytoplasm from gel 
to sol is mediated by a regulatory protein called gelkolin which, when activated by 
micro molar concentrations of Ca : \ causes shortening of actin fibers, leading to disin¬ 
tegration ofi the gelmetwork. This gel network reforms if the Ca" concentration falls 
below the threshold value for the activation of gelsolin. Ca , acting via gelsolin, is a 
second component in this systems it controls.the order ofi events thatstart on the plasma 
membrane of the phagwyte in response to astimulus k and thatiarc thenimaintained'by 
aniappropriate reaction ofithe contractile unit. It is to be expectedithatithe elucidation of 
the molecular mechanisms that release and regulate the movement of cytoplasm in the 
cell'wilfpermit an understanding ofi factors that interfere with leukoevte function. 

Hartwig, J H , Yin.,H. L, and Stossel, T. P. 

Journal of Clinical Chcmislry and'CUnwal-Biochemistry 21 (9):535-544:, 1983. 
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ISOLATION AND SOME STRUCTURAL AND FUNCTIONAL PROPERTIES 
OF MACROPHAGE TROPOMYOSIN 


iously with the muscarinic 
-adrenergic probe 3 H-dihy- 
ntrapentoneal injection of a 

ght microscopic autoradio- 

p demonstrated very little 
lealis smooth muscle from; 


Tropomyosin purifiedifrom rabbit lung macrophages is very' similar in structure to 
other nonmuscle cell! tropomyosins. Reduced and denatured, the protein has two 
polypeptides which migrate during electrophoresis in sodium dodecyl sulfate on 
polyacrylamide gels with slightly different'mobilities corresponding to apparent M/s. 
of about 30,000. Follow ing cross-linking by air oxidation in'the presence of CuCh, 
electrophoresis undfer nonrediicing conditions reveals a single polypeptide of H 
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60;000; Macrophage tropomyosin Has an isoelectric point of 4.6 and an amino acid : 
composition similar to other tropomyosins. It contains one cysteine residue per chain. 
Imthe electron microscope, macrophage tropomyosin moleculesxotary shadowed with 
platinum andicarhon are sltmder, straight rods,*33 nm in length. Macrophage tropo¬ 
myosin^ paracrystals grown in high magnesium concentrations have an axiallperiodic- 
ity of 34 nra On the haM- of yields from purification and from two-dimensional 
electrophoretic analyses of macrophage extracts, tropomyosin comprises less than 
0.29r of the total macrophage protein, a molar ratio of approximately 1 tropomyosin 
molecule to 75 actin monomers in the cell. Macrophage tropomyosin binds to "actin 
filaments Macrophage, skeletal muscle and other nonmuscle cell tropomyosins inhibit 
the fragmentation of actin i filaments by the Ca ' -gel sol in complex. The finding implies 
that tropomyosin may have a role in stabilizing actin filkments in vivo. 

Fattoum. A.. Hartwig, J. H. and\Stossel\ T. P. 

Biochemistry 22(5): 1187-1193, 1983. 

Other support: V. S Public Health Serv ice. 

From.the Hematology-Oncology Unit, Massachusetts Genera! Hbspital, Department 
of Medicine, Harvard Medical'School. Boston. 


THREE-DIMENSIONAL STRUCTURE OF ACTIN’ FILAMENTS AND OF AN 
ACTINIGEL MADE WITH ACTIN-BINDING PROTEIN 

This paper describes four properties for purified actin filaments and for actin 
assembled in the presence of macrophage actin-binding protein. To do this, purified 
muscle actin and; mixtures of actin and actin-binding protein were examined in the 
transmission electrommicroscope after fixation, critical point drying and rotary shad¬ 
owing.. The three-dimensional I structure of the prote in assemblies: was analyzed by a 
computer-assisted graphic analysis applicable to generalized filament networks. This 
analysis yielded information concerning the frequency of filament intersections, the 
filament lengthi between these intersections, the angle at which filaments branch at 
these intersections, and the concentration of filaments within a defined volume. 
Purified actin at a concentration of 1 mg 'mf assembled into a,uniform mass of long 
filaments whichioverlap at random angles between 0 and 90; Actin in the presence of 
macrophage actin-binding protein assembled into short,.straight!filaments,.organized 
in a perpendicular branching network. The distance between branch points was in¬ 
versely related to.the molar ratio of actin-binding protein to actin. This distance was 
what would be predicted if actin filaments grew at right angles off nucleation sites on 
the two ends of actin-binding protein dimers and then annealed. The results suggest 
that actin in combination with actin-binding protein self-assembles: to form a three- 
dimensional network resembling the peripheral!cytoskeleton of motile cells. 

Niedferman. R , Amrein, P C., and Hartwig, J (Stossel, T P.) 
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ISOLATION OF ACTIN-BINDING PROTEIN AND VILLIN FROM 
TOAD OOCYTES 

Two actin-modulating proteins have been purified fromi toad oocytes, A high- 
molecular weight proteim similar in structure and function to macrophage actin-bind- 
ing protein, accounts for the isotropic actin-crosslinking activity in,oocyte homoge¬ 
nates. A calcium-dependent activity in toad oocyte homogenates which shortens actin 
filaments is accounted for by a 95,000-dalton protein which resembles villin, an actin- 
severing and -bundling protein of avian epithelial brush borders . Ini the presence of 
high (i^pM) : calcium, this protein shortens actin filaments,in a coneentratiomdepen- 
dent fashion andistimulates filament assembly when added to monomeric actin. In the 
absence of calbium, the protein promotes the formation of actin filament bundles. 
Therefore, in the toad oocyte actin can be crosslinked into a network of aetin-binding 
protein. Calcium regulation of the actin network may be mediated by villin These 
results,are different from those reported in echinoderm eggs. 

Corwin, HI L. and Hart wig, J. H (Stossci, T. P.) 

Developmental Biology 99:61-74, 1983. 
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PHYSICAL BASIS OF THE RHEOLOGIC PROPERTIES OF F-ACTIN 

In the study reported here, the viscoelastic properties of purified rabbit skeletal 
muscle actin filaments (F-actin).were measured at physiologic ionic strength and pH 
over a range of concentrations and filament lengths. Although F-actin demonstrated 
transitory elastic behavior, viscous flow was observed at longer times consistent 1 with a; 
highsdegree of filament overlap'. The compliance was independent of stress over a 4- 
fold range, implying that the measurementidid not disrupt any interfilament “bonds." 
The dynamic storage modulus increased monotonically with frequency over the range 
measured, whereas the dynamic loss modulus had a relhtive minimum and was always 
less than the dynamic storage modulus. These observations are typical of topologically 
constrained behavior. The absolute value of the complex dynamic viscosity of F-actin,, 
vaned as the -0.8 power of the frequency and at a frequency of 0.1 raefians/s was 
proportional to the product: of the weight average filament length raised'to the 0:7 
power and the concentration. The experimental data agreed w ell withthe predictions of 
a theory of the rheologic behavior of stiff rods.in scmidilLite solutions. We conclude 
that!the mechanical behavior of pure F-actin solutions can be explained on the basis of 
the mutual topologic constraints to diffusioniof long stiffrods;which do not otherwise 
interact. 

Zaner, S. K. and Stossel, T. P 
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NEW MECHANISM-BASED SERINE PROTEASE INHIBITORS: INHIBITION 
OF HUMAN LEUKOCYTE ELASTASE, PORCINE PANCREATIC ELASTASE 
HUMAN LEUKOCYTE CATHEPSIN G, AND CHYMOTRYPSIN BY 
3-CHLOROISOCOUMARIN AND 3,3-DICHLOROPHTHALIDE 

Mechanism-based irreverisible inhibitors, which have been reported for porcine 
pancreatic (PP) elastase and bovine pancreatic chymotrypsin A, include halo enoll 
lactones and 6-chloropyrones. Human leukocyte (HL) elastase and cathepsin G are 
relatedi serine proteases w hich are involved ini the connective tissue destruction that 
occurs in emphysema and various inflammatory' diseases Bbth enzymes are inhibited 
reversibly by heterocyclic structures such as benzoxazinones and benzisothiazo- 
hnones, and this suggested that heterocycles containing masked reactive functionali¬ 
ties might act as mechanism-based'iirreversible inhibitors for HL elastase and cathepsin! 
G. Therefore, these authors prepared 3-chloroisocoumarin (3-chloroHH-2-benzo- 
pyran-l-one) (l)and 3,3-dichlorophthaIide (2)'and found them to be potent inhibitors of 
several serine proteases. In summary', evidence presented here indicates that 1 and 2 are 
mechanism-based irreversible inhibitors of serine proteases. These are the first demon¬ 
strated examples of enzyme-activated inhibitors ofiHL elastase and cathepsinG. These 
enzymes have been noted to be major contributors to eDstin destruction observed in 
emphysema. These inhibitors and similar structures may have considerable pharmaco¬ 
logic potential as inhibitors in-vivo. 

Harper, J. W., Henni, K. and Powers?J. € {Travis ^ J.) 

Journal of the American Chemical Society 105:6518-6520, 1983. 

Other support: National' Institutes of Hbalth. 

From the School of Chemistry, Georgiadnstitute of Technology, Atlanta. 


MAMMALIAN TISSUE TRYPSIN-LIKE ENZYMES: COMPARATIVE 
REACTIVITIES OF HUMAN LUNG TRYPTASE, AND BOVINE TRYPSIN 
WITO PEPTIDE 4-NJTROANIILIDE AND THIOESTER SUBSTRATES 

The subsite specificity, of human lung and skin tryptase (trypsin-like enzyme) has 
been studied at pH 7.5 using 17 amino acid andldipeptide thioester substrates and 14 
tnpeptide 4-nitroaniIide substrates* The reactivity and specificity of the humam tryp¬ 
tase s w'e re compared withi bovine trypsin and other trypsin-like enzymes. Neither 
tryptase was similar to either kallikrein or factor XII. (Hageman factor). The skin 
enzy me w-as the most reactive as measured by the specificity constant k,JK ¥ . The best 
substrate was benzyloxycarbonyKZj-Lys-Arg-S-CHiCHfCHjL which had a kJK M 
value of 59,000,000 M ! S Only a sing lb substrate, Z-Glu-Phe-Arg-4-mtroanilide,, 
was slightly more reactive with the lung tryptase. Both enzymes have extended sub¬ 
strate-binding sites and proline residues: at P 3 substantially decrease kjK M . Both 
enzymes preferred the tripeptidb 4-nitroaniiides with a P 2 Gly residue over Phe, and 
both favored the substrate Z-Lys-Gly-Arg-4-nitroaniIide over similar substrates con¬ 
taining six other representative amino acid residues at P 3 . The lung enzyme was 
inhibited over three times faster by p-amidinophenyl-methanesulfbnyJ fluoride than the 
skin enzyme. The preference of the skin tryptase for substrates with tw'o terminal 
basic residues indicates,that this enzyme could process prohormones and proproteins 
which contain this structural feature at the cleavage site. The substrates reported in 
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HUMAN PLATELET-DERIVED GROWTH FACTOR (PDGF); 
AMINO-TERMINAL AMINO ACID SEQUENCE 

Elucidation of the primary; structure of platelet-derived growth factor (iPDGF) will 
help provide an understanding of the molecular basis for its function and its relation to 
other polypeptide growth factors,: serum proteins, and platelet factors, This paper 
describes the results of amino-terminal amino acid sequence analysis of both active 
PDGF and the major, inactive peptides derived from it by disulfide reduction. To do 
this, PDGF obtained from outdated human platelets was subjected to.aminorterminal 
sequence analysis by automated Edman degradation. Despite the apparent presence of 
limited proteolytic degradation of the protein derived from this method, the sequence 
analysis revealed two-primary peptide sequences and suggests that active PDGF is 
composed of two, possibly homologous peptides linked by a disulfide bond or bonds. 

Antomades , H. N. and Hunkapiller, M. W 7 . 

Science 220:963-965, 1983. 

Other support: W'eingart Foundation and the National 1 Cancer Institute. 

From the Center for Blbod Research and Department of Nutrition. Harvard University 
School of Public Health, Boston, and the Division ofi Biolbgy,,California Institute of 
Technology, Pasadena. 

SIMIAN SARCOMA VIRUSTwo GENE, x-sis, IS DERIVED FROM THE GENE 
(OR GENES) ENCODING A PLATELET-DERIVED GROWTH! FACTOR 

Recent investigations of the genetic alterations that cause normal cells to become 
malignant have focused on a: small set of cellular genes. Acute transforming ret¬ 
roviruses have substituted viral genes, necessary for replication with these discrete 
segments of host genetic information. W'hen incorporated within the retroviral 
genome, these transduced cellular sequences, termed one genes, acquire the ability to 
induce neoplastic transformation!. The profound cellulhr alterations induced by the 
activated cellular transforming genes have some similarities to the growth promoting 
actions of hormones and grow th: factors. In this paper, it is demonstrated that the 
transforming protein of a primate sarcoma virus and a platelet-derived growth factor 
are derived from,the same or closely related cellular genes. This conclusion is based on 
the demonstration of extensive sequence similarity between the transforming protein 
derived from the simian:sarcoma virus o/ic gene, x-sis y and a human platelet-derived 
growth factor. The mechanism by which x-sis transforms cells could involve the 
constitutive expression of a protein with: functions: similar or identical to those of a 
factor active transiently during normal cell growth. 

Doolittle, R. F;, Hunkapiller, M. W., Hood, L. E , Devard, S G., Robbins, K, C., 
Aaron son , S . A , and Antoniades, H. N. 

Science 221:275-277, 1983. 

Other support: National Institutes of Health and the W'eingart Foundation. 

From the Department of Chemistry, University of California^ San Diego, LaTolla; 
Division of Biology, California Institute of Technology, Pasadena; Laboratory’ of 
Cellular and Molecular Biology , National Cancer Institute, Bethesda, MD; and the 
Center for Blood Research and Department of Nutrition, Harvard University. Schoollof 
Public Health, Boston. 
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THE EFFECTS OF A NEW CARDIOTONIC DRUG (TA-064) ON NORMAL 
AND FAILING HEART PREPARATIONS 

Since Withering discovered the action of digitalis.in 11785,Tew drugs have been 
introduced with prolonged inotropic effect on the failing heart. This report, however, 
deals with the effect of TA-064, a new' positive inotropic compound, on the metabolic 
and dynamic function of normal and failing perfused working rabbit heart prepara¬ 
tions. In order to increase the oxygen capacity of the perfusate, a perfluorocarbon (FC- 
43) oxygenated in an infant bubble oxygenator was;employed Metabolic measure¬ 
ments included high.energy phosphate and glycolytic intermediates; Left ventricular 
systolic, end-diastolic pressures, dp/.dt^, cardiac output,,coronary' flow.,.and myocar¬ 
dial oxygen.consumption were determined. Administration of sodium pentobarbital 
(50 to 100 mg).or increased pre- and afterload resulted^in depression!of myocardial 
contractility . In the nonfailing heart preparation,,single injections of TA-064 resulted 
in marked positive inotropic effects, increased heart rate and myocardial oxygen 
consumption. Propranolol in concentrations of 4 ng''ml abolished the positive inotro¬ 
pic effect. These and other observations.presented here show that TA-064 is a powerful 
positive inotropic agent which in.the isolated perfused heart increases;both heart'rate 
and myocardialloxygemconsumption. It does not influence high energy phosphate or 
glycolytic intermediates in heart muscle: 

Bing. R. J. et al. 

Current Therapeutic Research 36(:li)il33T47, 1984. 

Other support: The Hoover Foundation;and the Lindbergh Fund. 

From the Department of Experimental Cardiology, Huntington Medical Research 
Institutes and.Huntington.Memorial Hospital, Pasadena, CA. 


MICROBUBBLE DYNAMICS VISUALIZED IN THE INTACT CAPILLARY 
CIRCULATION 

Existing.techniques for two-dimensional contrast.echocardiographic imaging of 
myocardial tissue rely on the introduction of contrast agent solutions containing micro- 
bubbles of air, which alter the acoustic impedance and produce differential echo 
enhancement. The two.methods used in the investigators’ laboratory to generate mi¬ 
crobubbles in solutions serving, as contrast agents included the: widely used hand- 
agitation method and the newer ultrasonic microcavitation (isonication) method. The 
latter has been .demonstrated to generate smaller and more uniform microbubbies in an 
in vitro system. This study was designed to observe, by direct microscopic examina¬ 
tion of a cat mesentery preparation, the behavior and fate of the microbubbies in an in 
v/m system. The in mo mesentery observations confirm the critical role of microbub¬ 
ble size in its unhindered passage through the capillary, vasculature..The smaller and 
more uniform sonicated! microbubbies passed rapidly through the microcirculation 
along with the red blood; cells, whereas the larger microbubbies were observed to 
coalesce and interrupt the flow of blood and subsequently collapse or shrink . 

Feinsteim S. B , Shah, P. M., Bing, R J , Meerbaum, S., Corday, E., Chang, B-E., 
Santillan, G., and Fujibayashii, Y. 

Journal of the American College of Cardiology 4(3 ):595-600, 1984. 
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EFFECT OF SEROTONIN ON ALBUMIN AND LOW DENSITY LIPOPROTEIN 
UPTAKE IN PERFUSED RABBIT FEMORAL ARTERIES 


Transport of blood plasma! constituents into the arterial wall has considerable 
clinical implication. Increased intraluminal pressure, turbulence and shear stress are 
important factors in the production of vascular injury, to the endothelium. Thus, uptake 
of low density lipoprotein (LDL) play s amimportant role in the development of athero¬ 
sclerosis Serotonin and other vasoactive material may result in changes in the arterial 
w al 1 i lead ing to increased uptake of albuminior LDE. The presenrstudv was conducted 
to determine the effect of serotonin (10‘M 5-hydroxytryptamine) and serotonin-im 
duced arterial constriction on albumin and LDL uptake rates in perfused rabbit femoral 
arteries. The results show that the presence of serotonin inhibits the rate of uptake of 
both albumin andiLDL. The effect on albumin uptake does,not have a direct dose 
response dependence and is linearly dependent on transmural pressure. In contrast 
LDL uptake rates are only slightly affected by pressure. Thus, albumin, andi LDL 
uptake processes appear to be due to: separate mechanisms. 

Santillan, G. G., Sato, M. and Bing, R. J. 

Angiology 35(H):694^700, 1984. 


Other support: The Hoover Foundhtion and The Lluella Morey Murphy Foundation. 
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RED CELL VELOCITY AND AUTOREGULATION IN THE CEREBRAL 
CORTEX OF THE CAT " 


This report compares the effect of changes in blood pressure on blood flow with 
those in red cell velocity in the cerebral conical microcirculation of the cat. To do this, 
totall and regional blood flows were measured during a steady-state with radioactive 
microspheres;,a newly devised method, based on transillliminatiom was employed for 
direct visualization of the microcirculation in the cerebral cortex. Craniotomy failfed to 
influence either autoregulation or red cell velocity under the skull opening or of the 
total cerebral flow . Autoregulation of total and regional cerebraliflOw was present. In 
contrast, marked pressure-dependent variations in microcirculatory red cell velocity 
occurred. A fall, ini systemic pressure was accompanied bv a decrease in red: cell 
velocity; return of pressure resulted in increased: red cell'velocity and in some in¬ 
stances, in an overshoot. Considerable inhomogeneity of:red cell velocity imdifferenti 
microcirculatory vessels was encountered. Insome cases a fall in systemic pressure led: 
to complete disappearance of red cells. 
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PERSPECTIVES: SURFACE-MEDIATED DEFENSE REACTIONS 
THE PLASMA CONTACT ACTIVATION SYSTEM 

Observations recorded in this review paper show that, during the past two dec 

evidence has accrued that many of the body defenses against injury 
-pecifically blbod coagulation, the inflammatory response, classical complement oath 
»ay ,c„va„„„ and hhnn.lvais, „ initiated b/a common machan,™ Fo~S' 

haa-e m ES ,ll,k ™' h,?B mo,ec “ lar «*«»> kininogem and Faclon Xk 
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X, J [U and fv < ; 0n o er ! ed by limi,ed proteolysis into the active serine'proteases 

The "molenHt ^ ‘ Hl g h molecular weight kininogen.isa nonenzymatiTofactor 

The moleculhr events occurring during in vitro, contact activation have begun to he 
descnbed and the role of these pathways in certain diseases has ten tematlveN 

Dro\TderPU* 11 e ad v an c e s • new questions have been raisedin tandem with the answers 
proMdtdi Sexerai clinical examples of abnormalities of) the contact’activation system 

cahS thenccd ^ r ^ UI1 ’i* ej ' a Pplicatibniof biochemicaliknowledfeeand immunochemii 
cahtechniques o develop more sensitive assays for activation of the contea system, 

tasiv .(Tthe °t d sb l* ted from exam| ning the participation of this system in hemos- 
dtseales surface-mediated! reactions as a defense system In, inflammatory 
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1NACTI VATI0N ° F FACTOR XII ACTIVE FRAGMENT IN NORM At 
PLASMA: PREDOMINANT ROLE OF Cl-INHIBITOR 

This study indicates that Cl -inhibitor is the major inhibitor of Factor XJff i 

SS maTTya.mn'in 0 ""'^? SUpp0rted b * (a),he ana! - vsis of the kinetic 
and U ,hA "f !° n lni Punfied systems and in prekallikrein-deficient,plasma 
(■b) the quantitation by sodium dodecy.l sulfate polyacrylhm.de gel electrophoresi 
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(SDS-PAGE) of the Factor Xllf-inhibitOr complexes formediin'various plasma as the 
result of the inactivation of purified radiolabeled! enzyme. Specifically, in purified 
systems, the bimolecular rate constants for the reactions of Factor XIIf with Cl- 
inhibitor, oo-amiplasmin, and antithrombin IIJI were 18.5, 0 91, and 0.32 x IQ 4 M 1 
min , respectively. Furthermore, SDS-PAGE analysis revealed that 1:1 stoichiometric 
complexes w ere formed!between l£ ’I-Factor Xllf and each of these three inhibitors. In 
contrast, kinetic and SDS-PAGE studies.indicated that Factor Xllf did not react with 
a ,-antitrypsin or a-macroglobulin. In prekallikrein-deficient plasma, the inactivation 
rate constant of Factor Xllf was 14.4 x KF'/.min a value that was essentially identical 
to the value predicted from, the studies im purified systems.. After inactivation in a 
normal plasma, 74% of the active ,: T L Factor Xllf was found to form a complexwith Cl - 
inhibitor, whereas 26% of the enzyme formed complexes with a : -antiplasmin and 
antithrombin III Other observations presented in this study quantitatively demonstrate 
the dominant role of Cl-inhibitor in the inactivation!of Factor Xllf in the plasma 
milieu. 
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EFFECTS OF DETERGENTS ON THE ACTIVITY OF 
a : -MACROGLOBULIN-PROTEASE COMPLEXES: 

The enzymatic activity, of complexes of proteases, particularly cbymotrypsin and 
elastase, w ith human a -macroglobulin (:a ; M) in the presence and absence of deter¬ 
gents such avsodium dodecyl sulfate (SD5) and long-chain fatty, acids is reported in 
this paper. It was found that although a,M human leukocyte elastase (HLE) complexes 
have littlfe or no elastolytic activity in the absence of detergents, elastolytic activity', 
becomes significant in their presence at concentrations approximating that of naturally 
occurring fatty acids in plasma; As results show , when assayed in the presence of 
detergents such as SDS or sodium lineolate, apparent, elastolytic activity of HLE 
increases almost three-fold, reaching a maximum at a detergent concentration of 1-2 
mM. If the HLE is pretreated with an excess of a : M such that' in the absence of 
detergent all elastolytic activity is lost, andlthen assayed in the presence of increasing 
concentrations of either SDS or sodium linoleate, apparent elastolytic activity in¬ 
creases to that of free HLE determined 1 in the absence of detergent. The stimulatory 
effects of detergents appear to be specific fori the aM-HLE complex as SDS, sodium 
lineolate, and sodium oleate inhibited!amidase activity of both free and completed 
HLE In each instance, the detergent concentration to reduce amidase activity was 
approximately 50 p.M These data are consistent w ith a model im which proteoytic 
activity is associated w ith the a,M-protease complex rather than one in which proteo- 
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lytic activity is due to dissociated enzyme. The authors suggest this phenomenon may 
be important in the pathogenesis of emphysema and other inflammatory diseases. 

Finlay: T H et al : 

Annals of the New York Academy of Sciences 421:340-350, 1983. 
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Center, New York, and the Department of Medicine and Chest Service, Bellevue 
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ACTIVE INTERMEDIATES AND CARCINOGENESIS 

In the study presented here, the neoplastic transformation of Balb»'o 3T3 cells has 
been shown to be induced by. diethylstilbestrolL estrone, ethylnylestradiol, and estra¬ 
diol. Moxestroliand estriol. w hich are poor substrates,for catechollestrogen biosynthe¬ 
sis, were not active as transforming agents ofithese cells. The relative rates of catechol 
estrogen formation, with ethynylestradioIi>estradiolIIp-methylestradiol>J 13 -ethy- 
lestradiol>moxestrol, paralleled the observedifrequency of neoplastic transformation. 
The fact that moxestrol and the Mp-methyl and 11 (3-ethylI analogs, are more potent 
estrogens in vivo than estradiol supports the investigators’ hypothesis that the onco¬ 
genic potential of an estrogen is related to its relative rate of catecholiestrogeni forma*- 
tion by the microsomal activating system of the target cells rather than to itsacti vitiy, as a 
hormone. Also, three of the possible a,P-unsaturated epoxyenone intermediates of 
estradiol metabolism have been synthesized; from I9-nortestosterone and unambigu¬ 
ously characterized. These cpoxyenones are approximately: IOito 20 times more potent 
than estradiol as transforming agents. It is not yet known if their transformingability is 
attributable to their direct reaction with. DMA to form DNA adducts or to their intra¬ 
cellular conversion to catecHol 1 estrogens=before DNA damage presumably occurs. In 
addition, it was seen here:that: the microsomal activating system ofi a continuously 
cultured line of human 1 mammary tumor cells can synthesize catechol estrogens..This 
MC F-7 celhactnating s) stem has been used in these researchers'efforts to isolate an 
activated intermediate of estradiolimetabolism. Their preliminary' results providb evi¬ 
dence for the formation of a; metabolite which , after acetylation, has the chromato¬ 
graphic mobility, of 17p-acetoxy.-ip,2p L epoxyestra-4 ; ren-3-one. 

Purdy, R H., Goldzieher, J W., Le Quesne, P. W , Abdel-Baky, S., Durocher, C. 
K., Moore, P. H , Jr., and Rhim. J. S. 

In. Meniami, G. R. and Lipsetk M B. (eds.): Catechol Estrogehs s New York: Raven 
Press, 1983, pp. 123-140. 
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ASSOCIATION OF FIBRIN WITH THE PLATELET CYTOSKELETON 

It has been previously: postulated that surface membrane proteins become spe¬ 
cifically associated withithe internal platelet cytoskeleton upon: platelet activation. 
Four lines of evidence support this general hypothesis since the same research group 
now show.s that platelet surface receptors for fibrin become specifically associated w ith 1 
the platelet Tritominsoluble cytoskeleton. (1) Fibrin was detected immunological!) in 
the w ashed Triton-insoJubL cytoskeletons,of thrombin-activated platelets undencondi L 
tions where fibrin polymerization and resultant precipitation was blocked with Gly- 
Pro-Arg-Pro, a synthetic peptide that inhibits polymerization of fibrin monomer. (2) 
Radiolabeled fibrin bound to thrombin-activated platelets,and became associated with 
the cytoskeleton. (3) The amount of radiolabeled fibnn bound to thrombimactivated 
thrombaslhenic platelets and their cytoskeletons amountedlto about 20T of the fibrin 
bound to thrombin-activated control platelets and their cytoskeletons. (A) The associa¬ 
tion of fibrin w ith cytoskeletons and w ithithe platelet surface w.as nearly quantitatively 
blocked by, an antibody prepared against cytoskeletons (anti-C)., an antibody against 
isolated membranes of pronase-treated platelets (anti-MI). andia monoclonal antibody 
to the platelet surface glycoprotein complex, GPIIyGPIIIifami-GPJII)..These antibod¬ 
ies blocked ADP and thrombin-induced'platelet aggregation; as well as thrombin- 
induced clot retraction. Analysis of the immunoprecipitates obtained with anti-C, anti- 
ME and ami-GPIIJ from detergent extracts of T-surface 1 abeled piateJets revealed thati 
these antibodies recognized GPIE-GP1I1. These data suggest that thrombin activation 
of platelets results in the specific association of fibrin with the platelet:cytoskeleton,, 
that this association may be mediated by the GPJI t -GPIII complex, and that these 
mechanisms, may play an: important! role ln platelet aggregation; and clot: retraction 
inducediby thrombin. 

Tuszynski,,G. P., Komecki, E., Ciemiewski, C!. Knight, L. C., Koshy, A., Srivas- 
tava, S., N\ewiarowski,S ., and Walsh, Pi N. 

The Journal of Biological Chemistry. 25 9( 8) : 524 7-5254, 1984. 
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INHIBITION OF FIBRINOGEN RECEPTOR-MEDIATED PLATELET 
AGGREGATION BY HETEROLOGOUS ANTI-HUMAN 1 PLATELET 
MEMBRANE ANTIBODY: SIGNIFICANCE OF AN M, = 66,000 PROTEIN 
DERIVED GLY COPROTEIN Ilia 


It is generally accepted thatithe major physiological role of fibrinogen is related to 
its conversion to fibrin thati Lads to the formation of blood; clbts and to the arrest of! 
bleeding. In the study reported here, heterologous anti-human platelet membrane anti¬ 
sera were raised in rabbits against membranes prepared from human intact or chymo- 
trypsin- or pronase-treated platelets. Anti-intact anti-chymotryp$in,and anti-pronase- 
treated platelet membrane antibodies (IgG and Fab fragments) inhibited the 
fibrinogen-induced aggregation of ADP-stimuIiited and of chvmotrypsin-treated plate¬ 
lets, The specific binding of'TTihrinogen to these platelets was also inhibited. As 
revealed by the sodium dodecy.1 sulfate-polyacrylamide gel electrophoresis: of 'T- 
surface-radiolabeled plateLt proteins and by the electrophoresis of the immunoprecipi- 
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tates prepared from these labeled!proteins, predominant components on the surface of 
intact platelets were glycoproteins IIb and Ilia. These proteins were immunoprecipi- 
tated by all three antibodies. In addition!chymotrypsin-treated platelets contained!an 
M h = 66i000'protein on their surface that was also immunoprecipitated by the three 
types of anti-platelet-membrane antibodies. The appearance of this M ri = 66 >000protein 
on the surface of chymotrypsin-treated platelets correlated with the exposure of 
fibrinogen receptors on the platelet surface as evidenced by the increased platelet 
aggregation and the enhanced i:v I-fibrinogen binding shown by, chymotrypsin-treated 
platelets. 

Other related studies suggested that: the M> 66,000 protein was a proteolytic 
cleavage product'of glycoprotein Illai Analysis on sodiumidodecyl sulfate gels of the 
major chymotryptic cleavage products of partial IV purified glycoprotein Illia and analy¬ 
sis of the peptide of glycoprotein III& immunoprecipitated by anti-pronase-treated 
platelht membrane antibody revealed that the M ( = 66,000 protein produced by chymo¬ 
trypsin on the plhtelet surface was the major chymotryptic cleavage product ofglyco- 
protein Ilia. A hypothesis was proposed that the Mj,= 66,000 is a pan of glycoprotein 
Ilia present omthe surface of proteoJyticallV treated platelets and it may function in 
fibrinogen binding and fibrinogenrindliced platelet aggregation and that the 66,000- 
dalton region ol ! glVcoprotein Ilia im intact platelets may represent the fibrinogen- 
binding domain of glVcoprotein Ilia. 

Komecki, E., Tuszvnski, G. P. and Niewiarowski, S. 

TheJournal of Biological Chemistry. 258(15^:9349-9356, 1983. 

Other support: Nationali Institutes of. Healthy National! Research Service Award and 
the Kroc Foundation. 

From the Thrombosis Research:Center, Temple University Health Sciences Center, 
Philadelphia 


COMPARISON OF PLATELET FIBRINOGEN RECEPTORS ON INTACT AND 
PROTEOLYTICALLY-TREATED PLATELETS BY USE OF AN 
ANTI-GLYCOPROTEIN Ilia MONOCLONAL ANTIBODY (MA 123) 

The abstract of this paper notes that a murine monoclonal antibody (MA 123.):was 
selected by screening 153 supernatants of hybridoma cells secreting antLhuman plate¬ 
let'antibodies lor their ability, to inhibit the fibrinogen-induced aggregation:of chymo¬ 
trypsin-treated platelets MA 123 inhibited the binding of :< I-fibrinogen to ADP- 
stimulated intact human platelets and to platelets treatediwith chymotrypsin or pronase. 
Moreover, it inhibited the fibnnogen-induced 1 aggregation! of these’platelet suspen¬ 
sions. The degree of inhibition was similar in each ofithe three types of platelets: tested. 
The interactions of MA 123 with the: "T-lkbeled surface components of intact and 
chymotrypsin-treated platelets were studied by immunoprecipitation using Staphylo¬ 
coccus aureus,coaled \\iih goati anti-mouse IgG, followed by SDS-poly aery I amide gel 
electrophoresis andiautoradiography. MA 123 precipitated the glycoprotein Ifb^glyco- 
protem Ufa (GPJIb-GPIIIa) complex from the surface of detergent solubilized intact 
human platelets; it also precipitated GPIIla; from the surface of chymotry psin-treated 
platelets Partially purified GPJIIU was also immunoprecipitated by MA 123'. The data 
suggest: that the exposure of fibrinogen receptors by. ADP, chymotrypsin or pronase is 
associated with alterations of GPIIla on the platelet surface. 
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SURFACE PROPERTIES OF PULMONARY ENDOTHELIAL CELLS 

The authors’ long-term goal is.to help elucidate the means by which pulmonary 1 
endothelial cells participate in establishing the quality of systemic arterial blood. Their 
special 1 interests are imthe cellular and molecular means by which the cells actively, 
process,polypeptide hormones, prohormones and other excitatory substances so as to 
determine which pass,on to distant target tissues and w hich do not'. It seems true that the 
researchers’ understanding of pulmonary endothelium as a metabolicallv active andi 
responsive tissue wilFdepend in large measure on understanding the detailed topogra¬ 
phy of the endothelial surface in terms of relationships betw een enzymes , binding sites 
and extracellular material. Reported here is a method for obtaining surface replicas of 
endothelial 1 cells showing previously unrecognized structures and the distribution of 
two known surface enzymes. For these experiments, endothelial cells (bovine pulmo¬ 
nary artery or rabbiti puhnonary micro vascular) than had! never been exposed to pro¬ 
teolytic enzymes were seeded'onto glhss; covers! Ips in flasks or Lux 8-well dishes. 
Electron imicroscopeimmunocytochemistry and routine transmission electron microsr 
copy were undertaken and assays for angiotensin-converting enzyme andbarboxypep^ 
tidase N were carried out! From the electron micrographs of surface replicas, results 
show that it is evident that the endothelial! cell surface is far more complex than 
recognized previously The new surface replicas show structure on what was previ¬ 
ously believed to be ultrastructure. Apparently, the glycocalyx itself occurs as areguFar 
carpet'on unreacted cells. Overall, the microstructure, fine structure and ultrastructure 
of the endothelial cell surface appear well-designed to■ Facilitateinteractions between 
plasma solutes w ith the cell-bound peptidase enzymes. Using the techniques described 
here virtually the entire surface of an endothelial monolayer iniculture can be replicated 
and the replicas then examined! ati the resolution of the transmission electron micro¬ 
scope. The authors believe that this surface replication technique has promise for a 
wide range of studies, not the least, of which are those designed to define at the 
macromolecular level the precise sites, of surface enzymes and possibly hormone 
receptors, 

Ryan .. U. S. and Ryan, J W. 

In: Surface Phenomena in Hemorrheology; Their Theoretical, Experimental and Clin¬ 
ical Aspects. Annals of the New York Academy of Science 416:441-456, 1983. 
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INFLAMMATORY MEDIATORS, CONTRACTION AND 
ENDOTHELIAL CELLS 

Pulmonary"endothelial cells possess on their lUminal surfaces a number of en¬ 
zymes capable of processing circulating vasoactive substances. Among these are em 
zymes that can metabolize putative inflammatory' mediators such as the kinins and the 
anaphylatoxins, The activities: of these enzymes presumably serve to protect the sys¬ 
temic circulation from damage by inflammatory' mediators andunay also act to protect 
the endothellalI cells themselves, In'addition to degradative enzymes* the endothelial 
surface is equipped with receptors for some inflammatory' mediators and other excita¬ 
tory' substances, and receptor activatiomelicits.cellular responses. Efforts to elucidate 
further the cellular and molecular means by which pulhnonary endothelialIcells process 
and respond to circulating hormones, mediators and related 1 substances will! require 
understanding not only of the topography of surface enzymes andreceptors but alto of 
the intracellular events occurring as part'of the integrated cellular response. Ih the 
concluding section of this paper, the authors maintaim that 1 what they have tried to 
convey is that structure and function, indeed dysfunction, of endothelium are highly 
complex . As subthemes, they hope they have made it evidentithat kinins very'likely are 
not humoral mediators: of acute inflammation and this is ini spite of their ability, in 
pharmacologic doses, to increase mierovascular permeability and induce a vasodila¬ 
tion in many ways typical of that seen in inflammation. As another subtheme, they 
hope they have made clear that inhibitors of CPN can make some inflammatory' 
responses very- much more severe. Finally, the investigators believe that interactions of 
endothelium in vivo with Clq and, under certain circumstances, C3b and'the Fc 
segment of IgG may well bespeak means by which endothelial! cells become active 
participants in the acute inflammatory'response. 

Ryan, U. S. and Ryan, J. W. 

In: Courtice, F. C., Garlick, D. G. and Perry', M. A. (eds.) Progress in Microcircular 
Research, Sydney: Committee in Postgraduate Medical Education, University of!New 
South Walks, 1984. 
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ENDOTHELIAL SURFACE ENZYMES AND THE DYNAMIC PROCESSING 
OF PLASMA SUBSTRATES 

This article focuses primarily on reactions between endothelial surface peptidase 
enzymes and circulating oligopeptides. These reactions are fairly well understood and 
appear to provide new insights into subjects as diverse as blood 1 pressure contraband 
mechanisms of induction of noncardiogenic pulmonary' edema. Furthermore, some of 
the technology developed to clarify understanding of the immediate metabolic fate of 
angiotensin I and bradykinin appears to have potential for monitoring both the progress 
of disease states: such as adult respiratory distress syndrome and some forms of Arug, 
therapy. One section of this paper is devoted to Fine Structure of the Surface Endothe 
lium: (A) Endothelial Projection, (B)i Globular: Particles Seen by Freeze-Fracture; 
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(C) Surface Antigens; and 
Surface Enzyme in Vivo: (. 

(D) Biochemical Aspects; 1 
Substrate Reaction Occur / 
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(C) .Surface Antigens, and (D) Surface Replicas. A second section covers Assay of 
Surface Enzyme in V'ivc::(A) Substrates; (:B) Target Enzymes; (C) Assay Procedure; 

(D) Biochemical Aspects; (E) Specificity and Kinetics; (F) Where Does the Enzyme: 
Substrate Reaction Occur? (G) Physiological Aspects; and (H) Enzyme Specificity: 
Effects of Incubation Time, Clinical implications.are also considered in this study, as 
well as implications for therapy and patient management. In a concluding section /the 
authors point out that'meansTor achieving 1 specific pharmacological and immunologic 
ablations of surface enzymes are impliediby previous .discussions of enzyme inhibitors 
and antibodies preparediagainstisome of the enzymes . Judicious treatment of endothe¬ 
lial cells w ith enzymes capable of catalyzing limited degradations.of glycosaminogly- 
cans,. proteoglycans, fibronectin, and some forms of collagen ma\ well.yield charac¬ 
teristic molecular; scars identifiable via surface replicas. Altogether, prospects seem 
excellent for adding another detailed chapter to current understanding of cellular and 
molecular physiolbgy andipathology. 

Ryan,,J. W. and Ryan, U. S 

International Review of Experimental Pathology 26:1-43, 1984, 
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PROPERTIES Of- LATENT AND THIOL-ACTIVATED RAT HEPATIC 
3 - H YI >R Q X Y L - 3 - MET H Y LG L U T A R Y11 -CO E N Z Y M E A REDUCTASE AND 
REGULATION OF ENZYME ACTIVITY 

Previous experiments have suggested to:these researchers that thiols activate 3* 
hydroxy-3-methy]^Iutar\]-coenzyme A reductase (HMG-CoA reductase) by binding 
to it If a protein-disulfide interchange with the activating thiol does.occur, it is readily 
reversible. In the present report, a simple, quick method for the conversion of soluble 
Ea to E and the kinetics of catalysis by various activation states of H MG-Co A reduc- 
tase are described. Specifically, the effect of the thiols glutathione (GSH), 
dithiothreitol ! (iDTT) and dithioery thritol (DTE) on the conversiomof an inactive, latent 
form (£,) of rat liver HMG-CoA reductase to a catalLticalL active form (Ej is exam¬ 
ined Latent hepatic microsomal HMG-CoA rediietase is activated to assimilkr degree 
of activation b> DTT and DTE andto a lower extent by GSH. All three thiols affect 
hoth K; and ¥_ values of the enzyme toward HMG-CoA and NADPH. Studies of the 
effect of DTT on the affinity binding of HMG-CoA reductase to agarose-hexane- 
HMG-CoA resin show s that thiols are necessary' for the binding of the enzyme to the 
resin A combination of these and other results presented here points to the importance 
of the thiol disulfide ratio for the modulation of hepatic HMG-CoA reductase activity, 

Dotan, I. and SHechter, I 

Archives of Biochemistry and Biophysics 226(2);40MJ0, 1 1983.. 
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REGULATION OF RAT LIVER 3-HYDROXY-3-METHYLGLUTARYL 
COENZYME A REDUCTASE 

This:study was undertaken to elucidate the effect of thiols omthe modulation) of 
hepatic 3-hydroxy-3-methylgIutaryl coenzyme A (HMG-CoA) reductase activity. 
Specifically, the activation of HMG-CoA reductase by glutathione (GSH) and 
dithiothreitol (DTT) in rat liver microsomes was studied and compared to the activation 
by these thiols of enzyme that was,solubilized by freeze-thawing. An increase of 
was observed for the two enzyme preparations, with increasing concentrations of the 
two activating thiols. Reactions,of GSH-activated microsomal enzyme with increas¬ 
ing concentrations of NADFH show sigmoidali kinetics with a Hill coefficient of 
2.01 ±0.07 at' 2-4 mM GSH Ihcrease of the activating GSH concentrations resulted in 
a gradual change towards Michaelis-Menten kinetics. Activation of the microsomal' 
enzy me by DTT yielded similar results except that a Hill coefficient'of 1J was observed 
already at 2.5 mM DTT'. Normal Michaelis-Menten kinetics were observed for HMG- 
CoA at all GSH concentrations. These and other results presented here are compatible 
w r ith a model'in which HMG-CoA reductase activity is GSH-dependent, allosterically 
modulated under physiological hepatic conditions. In addition, the widely, used'assay 
conditions, using high DTT concentrations or employment:of highly purified soluble 
enzyme.precluded the observation of sigmoidali kinetics and the suggested model! 

Roitelman. J, and Slieohter, 1. 

THe Journal of Biological 'Chemistry. 259(2):870-877, 1984. 

From the Department of Biochemistry;, George S. Wise Faculty of Life Sciences, Tel 
Aviv University, Tel Aviv, Israel. 


MEASUREMENT /A VIVO OF IRREVERSIBLE DEGRADATION OF LOW 
DENSITY LIPOPROTEIN IN THE RABBIT AORTA: 

PREDOMINANCE OF INTIMAL DEGRADATION 

The developmentiof a highly sensitivemethod for assessing, tissue by tissue, the 
rates of irreversible protein degrad at ion; in vivo has allowed the investigators toquan- 
tify low density lipoprotein degradation in the normal rabbit aorta and to localize it. 
The method depends upon the fact that tyramine-cellobiose, like sucrose used in 
previous studies, can be covalently attachedUo proteins, ; enters cells with them, and 
then remains trapped w ithin the cell after; the remainder of the protein molecule has 
been degraded Rabbit LDL (d = L02 to d = 1.06 g/ml); was lkbeled with ,L T- 
tyramine-cellobiose and injected into rabbits. Aortic 'T content 24 hours later served 
as a cumulative measure: of degraded LDL (after appropriate corrections for any intact, 
nondegraded LDL present): Calculated aortic degradationiof LDL averaged 9.4 x 10 3 
percent'of the plasma pool 1 per g aortic wet weight per day (n = 6): Intimal cells, 
obtained by gentle sw abbing, accounted for fully 40 <7c of total aortic degradation even 
though the intima represented less thani5% of the aortic mass. Autoradiography, con- 
finned the highiconcentration of label! in the intima. Degradation of unmodified and 
reductive!)' methylated LDL were compared. The fractional rate of degradation of 
methylated! LDL by the intima w as 50-60% of that for native LDL, indicating that 40 
50% of LDL degradation in the intima, predominantly endothelial cells, is mediated by 
LDL receptors. 
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CONSCIOUS DOGS HtMORECfcPTOR REFLEX ACTIVATION IN 
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allowed to vary spontaneously, carotid!chemorecernor reJ respirallon comroIled or 
intracarotid nicotine) elicited astrikmc bmhasir™ P flex acllv ation (induced by 
'zed by an early dilation (previously described kanTI 0 ’' Vascular response’character- 
w_uh respiration: controlled! and with "he amoiomt 3 COns,riction ' For example, 

chemoreceptor reflex activation, resulted in a latednrr ° US SyStCm intact > ca rotid 
49c; P<Q!002)„ absolute reductions: n • V ale . lncreasc: )n arterial pressure (;19 ± 
circumflex (:12 + 2?< R<n 0041 rn g u main (24 ^ 4% ; P<0,002) and left 

chemoreceptor reflex activation-induced 217"^’ resistances - This, carotid 
* Ith a concomitant increase in myocardial 0 xvPen°p C ? nSlnCtl ° n WaS als0ass ^ iated 

content remained constant while coronary sin„/ ?e exIractl0n . >-e., arterial oxygen 
P<0.04): Neither propranolol norafraS h h l * ox >'? en . content:decreased (19 ±6*; 
of the right coronary constriction However ^ ffect on tfle magnitude 

coronary blood flow and increase in rinht r’ b h he absolu[e eduction in right 
phentolamine Furthermore, either totaSdiacTen?^ 5 '^^ Were abolished by 
ficantly attenuated (P<0 01) carotid c h™/ denervation or adrenalectomy signi- 
tions in right coronary blood flow and ° r re ^ e , x activation-induced" reduc- 

«o„ 0 lud<r .hat, wilh 2C ln , nghl <•*«•«. We 

reflex activation can elicit an absolute reflexlv Carot ' d chemoreceptor 

flow in the normal,.conscious dog despite an reduc ." on in coronary blood 

nism of the vasoconstriction involves a adreneroir In artena Pressure: The mecha- 
both cardtac sympathetic nerves and circulatmg cateXCmes^ 13 ' 10 " ^' 0 ’^ by 
Murray., P. A., Lavallee, Ml and Vainer, S. F 
Circulation Research 54(1) 96-106, 1984:. 

American^ean^A^ockUon^" 3 ^^ Service - Massachusetts Heart Association and the 

Womenis j£ dl Br >gham and 

Center, Southboro, MA. England Regional Primate Research 


77 


Source: https://www.industrydocuments.ucsf.edu/docs/mpxkOOOO 





REFLEX CARDIOVASCULAR RESPONSES TO CHEMORECEPTOR 
STIMULATION IN;CONSCIOUS DOGS WITH CARDIAC HYPERTROPHY 

This paper contains the first data to describe the effects of severe RV hypertrophy 
on reflex cardiovascular responses to carotid chemoreceptor reflex activation (CCRA). 
a-adrenergic-mediated reflex constnction of the iliac arterial, vasculkr bed i in response 
to CCRA appears normal, whereas the cardiac cycle length response to this reflex 
stimulus is enhanced in dogs with RV hypertrophy. Ih striking contrast, an apparent 
selective abnormality inireflex a-adrenergic vasoconstriction of the coronary vascula¬ 
ture supplying 1 the hypertrophied right'ventricle has been documented! 

Murray, P. A., and Vainer, S. F 

American Journal of Physiology 245(Heart Circ. Physiol.) 14.H871-H879, 1983. 
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ALPHA-ADRENERGIC REGULATION OF THE CORONARY CIRCULATION 
IN 1 THE CONSCIOUS DOG 

To examine the role of neural 1 and'humoral factors in the control of coronary 
vasoactivity in conscious animals in w hich the complicating effects of general anesthe¬ 
sia and recent surgery were absent, dogs were instrumented with miniature pressure 
gaugesin the aorta andleft ventricle to measure aortic and left ventricular pressures and 
with flow probes in the left circumflex cor on aryartery to measure coronary blood flow'. 
Several weeks: after recovery' from operation, experiments were conducted in the 
conscious dogs. Stimulation of the carotid chemoreceptor reflex elicited a biphasic 
response; initially striking reflex coronary' vasodilation was observed; Coronary blood 
flow tripled even after changes immetabolic factorswere minimized!by pretreatment 
wtih propranolol!. The chemoreceptor reflex coronary' vasodilation was mediated both 
by cholinergic activation and withdrawal of alpha-adrenergic tone. The second phase 
ot the response involved an increase in coronary vascular resistance, associated with' 
elevated arterial pressure and an absolute reduction in coronary blood flow' and coro¬ 
nary sinus oxygen content. The later period of coronary vasoconstriction w-as abolished 
by alpha-adrenergic blockade., Intravenous infusion of the alpha-adrenergic agonist 
methoxamine increased mean arterialipressure by 65 ± 5% and total coronary vascular 
resistance by 92 ± 14!%-.. To determine w hether the large coronary' arteries W'ere also 
under autonomic control, the dogs were instrumented with a pair of ultrasonic crystals 
on opposing surfaces of the left circumflex coronary artery to measure its diameter 
directly and continuously. Methoxamine reduced coronary' cross-sectional area sub¬ 
stantially, thereby constricting large coronary arteries and 'resistance coronary vessels, 
Thus> w'hile the coronary arteries are regulated by the changes in myocardial metabolic 
demands, they are also: responsive to changes in neural stimuli. The most striking 
changes were observed with augmentation'and withdrawal of alpha-adrenergic con¬ 
strictor tone, whichiappears to be important'in the control of large as well as small 
coronary* vessels. 
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CONTRIBUTIONS OF HUMAN PLATELETS TO THE PROTEOLYTIC 
ACTIVATION OF BLOOD COAGULATION FACTORS XII AND XI 

Previous studies have suggested that human platelets can promote the activation: 
of: factor XI by two different mechanisms, one requiring factor XIJ and ADP-treated 
platelbts and the other requiring collagen i-treated platelets in the apparent absence of 
factor; XII To investigate these hypotheses, isolated platelets were tested! for their 
capacity to promote the activation and cleavage of purified: factors Xlf and XI in 
various mixtures of purified factor XII, kallikrein, high molbcular weight (HMW) 
kininogen. and factor XI. The activatiomof factor XII ! or factorXI was tested in clotting 
assays,using plasmas deficient in factor XII, XI, IX, or VII and tHe limited proteolytic 
cleavage of'T-labeledi factor XII or XI was assessed using sodium dodecyl sulfate 
polyacrylamide gel elfeetrophoresis in the presence of reducing agents. That"ADP- or 
collagen-treated platelets can promote the proteolytic activation of factor XII immix¬ 
tures containing kallikrein: and'HMW kininogen was shown by: (1) the proteolytic 
cleavage of factor XII; (2) the development of factor XII. coagulant activity; and (3) the 
proteolytic cleavage of '"I-factor XI Platelets treated with collagen or thrombin were 
shown by both coagulant assays and by cleavage studies to participate with HMW 
kininogen iand kallikrein in the proteolytic activation of FactorXI by mechanisms that 
were partially dependent upon and partially independent of factor XII. That these 
zymogen activations are platelet-related was demonstrated by: (1) the enhanced coagu- 
I anti activity and proteolysis observed after platelet stimulation with ADP, collagen or 
thrombin; (2)the inhibitibmof proteolytic activationiseen when platelet responses were 
inhibited by ind0methacin:;(3) the absence of proteolytic activation in the absence of 
platelets or other surfaces; and (4) the localization of cleavage products of factorXI in. 
plhtelet pellets. Experiments with celite or w ith unstimulated'platelets present showed 1 
a linear relationship between factor-XII coagulant activity. and proteolysis of factor 
XU. However, with activated platelets present the coagulant: activity was two to 
fourfold greater than that observed for an equivalent amountiof factor XU cleaved with 
celite present These studies demonstrate that plateltets can promote the proteolytic 
activatiomof factor XII by kallikrein and of factor XI by both factor-XII dependent and 
factor-XII -independent' mechanisms 

Walsh, P. A 1 : and Griffin, J. H. 

Blood 57(1): 106-118, 1981. 
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HFn Jc£f H,L ' ASSISTEI]) DNA SYNTHESIS BY HUMAN LYMPHOCYTES 
IN RESPONSE TO MEVALONIC ACID; ENHANCEMENT BY 
CYTOCHALASIN B 

Mevalonic acid, a key intermediate in the biosynthesis of cholesteroll is capable 
of initiating'DNA synthesis, morpholbgic transformation and cell division in cultures 
of human peripheral blood lymphocytes. Studies from this laboratory; show that, pure 
populations^ lymphocytes respond poorly to mevalonic acid, but their responsexan 
be enhanced by penpheral blood neutrophils. Addition of cytochalasin B but not 
cytochalasin A lo \mixed neutrophil-lymphocyte cultures enhances the response of 
ymphocytes to both Con A and mevalonate, but the incrementinmevalbnate-induced: 
DNA synthesis far,exceeds the enhancement which cytochalasin B produces in,the Con 

ce[k ™ A Yo‘ 0n rT nCe ’ the DNA synthetic res P° n8e in mevalonate containing 
cells averages 39/ f of the response to an optimal dose of Con A. These, and several 
related experiments, suggest that the enhancing effect of,cytochalasin B in the response 
of mixed neutrophil-lymphocyte cultures to mevalonic acid results from its ability to 
potentiate a time-dependent conditioning effect on lymphocytes which neutrophils 
exert. To sum up. the ability of mevalonic acid to, initiate DNA synthesis and cell 
cycling in normal arid abnormal cells, and the possibility that a nonsterol product of 
mevalonate metabolism may be the mediator of this effect, adds to the grow innknowl- 
rephcatkm tht> rG atlonshlp bemeen mevalonate metabolism, DNA synthesis^and celll 

Larson^ R A., Gordon, L. I, and Yachnin, S. 
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The various classes of leukocytes in human penpheral blood differ significantly 
from each other with respect to cholesterol biosynthesis, In,this report, the HL-60 cell 

USCd to e . Xarn ' ne and c °mpare tHe changes in, the cholesterol biosvnthetic 
pathway associated with granulocytic:or monocyte-macrophage differentiation Re- 
sults show, that d'methyj sulfoxide-indhced granulocyte differentiation is: associated: 

^ r H aSemClS!ular 3 " hy dr( *y-3 : -methy 1 gIutary,I.(MNlGrCoA)redactaseactiv.itv- 

S i f ^' n l e incorporation of |'<C] acetate and mevalonate into product's 
he cholesterol biosynthetic pathway. Phorbol myristate acetate (PMA)-induced 
momKyte-macrophage differentiation in these cells is associated with a rapid and 
profoundifall in cell proliferation, but nonetheless is,accompanied by a dose-dependent 

the'chidesaerl h 3 " HM h G ' C ° A mductase activity and [ «C] acetate incorporation into 
dK cholesterol, biosynthetic pathway. In addition, PM A induces: an increase in [ ‘Cl 
me alonate incorporation into cholesterol and its precursors,, suggesting that post 
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HMG-CoA reductase events in cholesterol biosynthesis are also enhanced. Mature 
peripheral blood human monocytes possess an active cholesterol! biosynthetic path¬ 
way, whereas mature human!granulocytes are almost entirely lacking in the ability to 
synthesize post-squalbne products. These investigators’ results with HL-60 cells indi¬ 
cate that this divergence in sterol-synthesizing ability between tw'ocell lineages, which 
normally also derive from a common stem cell, can be observed as an early event in the 
differentiation process. 

Yachnin, S., Toub, D S and Mannickarottu, V. 

Proceedings of the National Academy of Sciences of the United States of America 
81:894-897', 1984. 
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INCREASED 3-H YDRQX Y-3-METH YLGLUTARYL COENZYME A 
REDUCTASE ACTIVITY AND CHOLESTEROL BIOSYNTHESIS IN 
FRESHLY ISOLATED HAIRY CELL LEUKEMIA CELLS 

In this study of cholesterol synthesis, freshly isolated hairy' cells from the periplu 
eral blood of patients with hairy cell leukemia (HCL): synthesized 3 - 5 -foldi greater 
amounts of cholesterol, Ianosterol andisqfjalbne from [l- l 4 C]-acetate that did normal 
human peripheral blbod mononuclear cells under basal! conditions of culture (iie.,,in 
the presence of low-density lipoprotein):. HCL cells also exhibited an eightfold in¬ 
crease in.the activity of the enzyme 3-hydfoxyl-3-methylgIutaryl!coenzyme A reduc¬ 
tase. These changes cannot be ascribed to increased rates of cellular proliferation in the 
HCL cells, nor are they aconsequence of an increased rate of Joss of newly synthesized 
cholesterol into the culture medium. The increased rate of cholesterolibiosynthesis in 
HCL cells may result in amincrcase imtheir total cellular cholesterollcontent" as well as 
in an increase in their plasma membrane cholesterohphospholipid molar ratio; These 
changes, ini turn,, are probably responsible for some of the clinical manifestations of 
this disease. 

Yachnin, S. and Mannickarottu, V. 

Blood '6 3(3):690-69 3,1984. 

Other support: US. Public Health Service. 
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MEVALONIC ACID INDUCES DNA SYNTHESIS IN CHRONIC 
LYMPHOCYTIC LEUKEMIA CELLS 

Recent studies have demonstrated: the essential role of mevalonic acid im the 
regulation of mammaliamcell DNA synthesis andicell!division and have suggested that 
a mevalonate-derived nonsterol growth factor may be involved. In the study presented 
here it was seen that mevalonic acid can stimul&te leukemic cells from some patients 
with B cell chronic lymphocytic leukemiai(CLL) to enter the cell cycle in vitro and to 
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IV. Neuropharmacology and Physiology 
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T-OH was absent from all sensory ganglion neurons. These and other observations 
suggest that transient expression of neurotransmitters during development is wide¬ 
spread,, occurring in cells of diverse origins and fates. 

Jonakait, G. M., Markey. K. A., Goldstein, Ml, and Bitick, I B 

Developmental Biology '101(1):51-60, 1984. 

Other support: National Institutes of Health and the Dysautonomia Foundation. 
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DIFFERENTIAL EFFECTS OF MECAMYLAMINE ON THE NICOTINE 
INDUCED CHANGES IN AMINE LEVELS AND TURNOVER IN 
HYPOTHALAMIC DOPAMINE AND NORADRENALINE NERVE TERMINAL 
SYSTEMS AND IN THE SECRETION OF ADENOHYPOPHYSEAL 
HORMONES IN THE CASTRATED FEMALE RAT. EVIDENCE FOR 
INVOLVEMENT OF CHOLINERGIC NICOTINE-LIKE RECEPTORS 

This study evaluated the effects of mecamylamine on the nicotine inducedi 
changes in hypothalamic catecholamine (CA) levels and turnover in female rats ovari- 
ectomizedforone month. In the same group of animals, the serum prolactin, LH, FSH, 
TSH, GH, and 1 corticosterone levels were measured using radioimmunoassay proce¬ 
dures. Results showed that'the nicotine treatment induced a significant depletion of 
amine stores and an increase of amine turnover imdopamine and noradrenaline (NA) 
nerve terminals of the median eminance and of the peri- and paraventricular and 
dorsomedial NA systems of the hypothalamus using the tyrosine hydroxylase inhibi¬ 
tion model. Mecamylamine partly counteracted the nicotine induced reduction of 
amine stores in peri- (anterior part) and paraventricul&r NA nerve terminal systems as 
well as: the nicotine induced increase of NA turnover in these systems,, but not; the 
action of nicotine on the CA systems of the median eminence. Nicotine significantly 
and markedly reduced prolactin^ LH, TSH. and GH secretion and increased corticosr 
terone secretion, but did not influence FSH secretioni These effects were partly coun¬ 
teracted by mecamylamine in the case of prolactin, LH and TSH secretion but not in the 
case of GH and corticosterone secretiom Overall, the discovered differential blockade 
of mecamylamine on nicotine induced! change in CA levels and turnover in; the 
paraventricular area and the anterior periventriculhr hypothalamic region as compared 
w ith the median eminence region opens up the possibility of the existence of different 
types of cholinergic nicotine-like receptors withdifferent susceptibility tothe blocking 
activity ofi mecamylamine and possibly other blockers of cholinergic nicotine-like 
receptors. 

Andersson, K , Fuxe, K. , Eneroth. P:, and Agnati, L. F. 

Acta Physiologica Scandinavica 120:489-494,1984. 

Other support: Svenska Tobaks AB , Stockholm. 
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and the Department of Human Physiology, University of Modena, Modena, Italy. 
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f FACTORS AFFECTING THE UPTAKE OF a-AMINO ACIDS BY HUMAN 
l PLACENTAL VILLUS: ACETYLCHOLINE, PHOSPHOLIPID 
I METHYLATION, CA * - AND CYTOSKELETAL ORGANIZATION 

| Placental insufficiency for the transport of amino acids may contribute to intra- 

J uterine fetal grow th retardation. Therefore, effects of several factors on the uptake of 

[ amino acids by isolated placental villus using mainly the nonmetabohzable a-ami- 

| noisobutyric acid (AIB) were studied. In ailimited number of experiments, aspartic 

F acid, isoleucine and lysine were used The fbl I owing results were obtained:, (1) 2- 

I Benzoylcthyltnmcthyfhmmonium (BETA),, an inhibitor of choline acetyltransferase 

\ (ChA), inhibited AIB uptake, lowered ChA and acetylcholine (ACh) levels and de- 

[ creased ACh release.. (2) BETA inhibited incorporation of metabolizable amino acids 

| into proteins. possibly by. lowering 1 ACh levels.,(3)!tt-NaphthoylethyLtrimethylammo- 

J nium (a-NETA) inhibited ChA and AIB uptake by placental villus. There was a 

j positive relationship betw een the inhibition of ChA and the depression of AIB uptake 

j bv the villous tissue. The inhibition of placental ChA by a-NETA was not reversed by 

? washing the tissue or by dialyzing the homogenates. (4) Placentalivillus contains tw ( o 
f phospholipid N - met hy l Iran sfbrases (PMT I and II), In the presence of S-adenosyLLL- 

methionine, PMT I converted phosphatidylelhanolamine into phosphatidyLN-methy- 
I! lethanolamine (iPME). and PMT II converted PME into phosphatidylcholine. Inhibit- 
|: ing PMTs im plasma membrane by increasing the in trace I lul an levelk of 

: S-adenosyl-L-homocysteine (SAH) in the placental villus inhibited AIB uptake. (5): 

| Car *■ is,required for both release of ACh and AIB uptake. (>6) Inhibition of the microtu- 

bular assembly by colchicine depressed!AIB uptake. 67jiWhole placental trophoblast 
j cells are necessary for effrcientiactive uptake of AIB 1 . These observations indicate that 
(1) AChisynthesis, its release and its activation of the cholinergic receptor; (2 ) mem- 
* brane phospholipid mcthy.lation, Ca transport and amino acid transport syterns; and 
(3) an origanizedicytoskeletal system are linked to one another for effective transport of 
AIB across human placental trophoblast 

’ Sastry, B. V 7 . Rama ; Barnwell!, S. L. and Moore, R D 

t 

f Trophoblast Research I;81-100' 1983. 
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DEPRESSION OF AMINO 1 ACID UPTAKE IN HUMAN PLACENTAL VILLUS 
BV COCAINE. MORPHINE AND NICOTINE 

As summarized in this paper, amino acid uptake was measured in vitro i n intact 
: human placentali villus. Active uptake of a-aminoisobutyric acid (AIB), aspartic acid, 

isoleucine and lysine was demonstrated The inhibition of the uptake of these amino 
’ acids was studiediusing cocaine, morphine and nicotine The uptake of AIB was most 
I sensitive to inhibitiomby these agents at millimolar concentrations, demonstrating that: 

the different amino acid transport systems may be affected differently by these drugs. 
I The metabolism of aspartic acid,, isoleucine and lysine in the placenta may be slightly 
‘ decreased by these drugs. The inhibition of AIB uptake by these drugs was neither 

; simple competitive nor noncompetitive. The uptake of AIB depends on Ca* * in thep 
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medium. These findings suggest, that the placenta] cholinergic function, by decreases 
ACh'release, may affect'amino acid uptake 6 

Barnwell, S. L. and Sasiry, B V. Rama. 

Trophohlast Research 1:101-120; 1983. 

Other support: U S. Public Health Service. 
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V. Pharmacology and Biochemistry 


CLATHR1N LIGHT CHAINS AND SECRETORY VESICLE BINDING PRO¬ 
TEINS ARE DISTINCT 

Recently , several groups of investigators have initiated studies on cytosolic pro¬ 
teins thatibindao isolated secretory, vesicle membranes in the presence of Ca in order 
to identify proteins that may regulate exocytosis. Two major chromaffin granule bind¬ 
ing proteins, of molecular weights 32.000 (32K) and 34,000 (34K), were reported to 
have the same mobility on one-dimensional SDS gels as clathrin-associated light 
chains from the adrenal medulla; and the 34K granule binding protein the same one- 
dimensional peptide map as the 34K clathrin light chain. These observations;support 
the hypothesis that Ca :< -dependent recruitment of soluble light chains to the vesicle 
membrane may nucleate the assembly of a clathnn coat andi initiate endocytosis. 
However, it is reported here that two-dimensional peptide maps of the clathnn light 
chains andiofiall chromaffin granule memhrane binding proteins imthe 30K range are 
distinct and, therefore, failito.support this hypothesis. It has also been suggested that! 
some or all of the vesicle binding proteins require calmodulin for their interaction with 
the membrane. However, it was found that an antagonism of calmodulin by 
trifluoperazine does not prevent the association of the other cytosolic proteins with the 
chromaffinigranule membrane. 

Creutz, C, E and Harrison, J. R 

Nature 3O8(5955):2O8-2I0, 1984. 
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ON THE OTOTOXICITY OF VITAMIN C AND METAL IONS: A 
1 SITE-SPECIFIC FENTON MECHANISM 

In the work presented here, the toxicity of ascorbate towards phage lambdaand 
the phages T2-T7 has.been investigated. At room temperature the T-odd and lambda 
bacteriophages are highly susceptible to ascorbate-induced damage, whereas the T- 
l even phages are practically resistant. The toxicity of ascorbate is dependent on the 

s' : presence of copper (or iron) and oxygen, although oxygen is not required in the 

* presence of H,0 : . Hydrogen peroxide is essential! for the ascorbate-induced phage 

j inactivation and the damage is prevented by catalase. At the concentrations used, most 

of the copper ions are bound to the phage particles . Chelating agents such as EDTA or 
. histidine fully protect the phages, whereas salicylate only reduces the rate of phage 
j inactivation OH scavengers such as sucrose, formate, mannitol, ,/m-butyl alcohol or 
I poly(ethylene glycol) have no protective effect. In addition, experiments w ith DNA- 
labeled phages indicate that both phage adsorption and DNA injection are impaired as a 
j result of the exposure to ascorbate and copper. The failure to express the viral'genetic 

- information as a result of single- and double-strand breaks in the DNA probably also 

! contnbute to the loss of the plaque-forming ability, of the phages. These results are 

interpreted in terms of a “site-specific” Fenton mechanism according to which the 
binding of the transition metal ions to the biological target is a prerequisite for the 
i, production of damage. The bound metal ion isreduced either by Ck, ascorbate or other 

rediictants and is subsequently reoxidized by H ; 0, yielding OH radicals which react' 
j; w r ith v.itafmacromolecules w ith'a high probability of causing “multi-hit” damage. Xhis 

[I “site-specific” formation of OH" radicals, which takes place near the target molecules, 

accounts both for the high damaging efficiency, and forthe failure of OH scavengers to 
‘ protect against it. 

L 

Samuni, A.Aronovitch, J., Godinger, D , Chevion, M., and Ciapski,,G. 

' European Journal of Biochemistry 137:119-124, 1983'. 
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MECHANISMS OF THE DISMUTATION OF SUPEROXIDE CATALYZED BY 
THE COPPER(II) PHENANTHROLINE COMPLEX AND OF THE OXIDATION 
OF THE COPPERi I) PHENANTHROLINE COMPLEX BY OXYGEN IN 
AQUEOUS SOLUTION 

In view of the role of (op) : Cu Ji inithe degradation of DNA, and the possible role of 
0 2 in this process, the authors decided to study the catalytic effect of (op) 2 Cu^ upon 
the disproportion of 0 ; and the kinetics and the reaction mechanismiof the oxidation of 
(op) c Cu : * by molecular oxygen in the presence and'in the absence of H : 0 Jt By using the 
technique of pulse radiolysis to generate 0 2 , it is demonstrated here thafeopper 1,10- 
phenanthroline (op) ; Cu : 0 is capable of catalytica!Iy dismutating 0 2 with a “turnover” 
rate constant^ = (5.1 ± 0.9) x 10* M ' s '. The rate constants of the reduction of 
(op);Qr* and of the oxidation of (op) 2 Cu :+ by 0 2 have been determined to be (ll93 ± 
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0'0V)'X 10 9 and (2.95 ± 0,3) x 10® M 1 s'\ respectively. The kinetic results of the 
oxidation of (ophCu 21 by molecular oxygen in aqueous solution are interpreted by a 
mechanism that proceeds via a superoxide intermediate, and the rate constant A -10 = 
(5.0 ; ± 0.3) x lO 4 M ' s ' has been determined The rate constant of the oxidation of 
(op) : Cu*' by H O, was,measured to be Ay, = (937 ± 20) M ! s '. 

Goldstein, S: and C zap ski, G. 

Journal 1 of the American Chemical'Society 105(25):7276*7280, 1983 . 
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ROLES OF COPPER AND (.): IN THE RADIATION-INDUCED 
INACTIVATION OF T7 BACTERIOPHAGE 

As reported in this-paper, the effect of copper on the radiation damage inducedin 
T7 bacteriophage has been investigated. The phages were a-irradiated and the effects 
of copper!II) ions in the presence of various additives and radical scavengers were 
examined in an attempt to: better understand the effect of transition metal ions on the 
role of free radicals, particularly superoxide, in biological damage. This work extends, 
a study previously done om isolated enzyme to a wholb biological entity. Copper(II) 
ions, even at very' low concentrations, enhanced the leihali effect of radiation: This 
sensitization was.observed in both the presence and absence of oxygen. The effect of 
copper could, be reverted I by chelating agents such as EDTAor LlChphenamhroIine. 
Hydrogen peroxide enhanced the sensitizing effect of copper, though littlfe if any 
protection w as provided by catalase or SOD . High molecular weightscavengers of free 
radicals in the presence of both copper-ill) and hydrogem peroxide had no protective 
effect. (This-is in contrast to metal-free systems where, although such scavengers are 
incapable of penetrating the phages, they protect them against; inactivation.) Low 
molecular weight.scavengers, of free radicals reduced but did not eliminate the sensitiz¬ 
ing elfectiof copper. The sensitizing effect was also observed with.other T-odd phages, 
but not with the T-even series, The results are interpreted in;terms of a site-specific 
Fenton mechanism according to-which the binding of the metal ion to the phages is a 
prerequisite for the occurrence of the biological damage. The results aLo indicate that 
most of the copper effect is.endogenous. This is in accord with the failure of copper to 
sensitize the T-even phages, whichdiffer by the rigidity and permeability of their outer 
coat structures. 

Samum, A.,.Chevion. \\ and'Czapski: G 
Radiation Research 99:562-57.2, 1984. 
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AN EPR DATA SYSTEM BASED ON S-100 BUS HOME COMPUTER 
; COMPONENTS. 

^ This article presents a technique for construction of a laboratory data system using 

i commercially, available S-100 (IEEE-696) bus components. The system was designed 
to work specifically withian IBM/Bruker ESR spectrometer, but the design is flexible 
' enough that the system could easily be used w ith a variety of laboratory instruments. 

‘ The software package which was written for this system allows the user to acquire 

either analog or digital data from a laboratory 1 instrument,;signal average the analog 
data and store the data on disk files The S-100 bus components are inexpensive and one 
f. is able to construct a complete data system at minimum cost., A final part of this article 

f describes software which has,been developed for processing EPR data. 

I Schultz., R., Hurst', G., Thieret, T. E.,and Kreilick , It. W.\ 

| Journal 'of Magnetic Resonance 53:303-312, 1983 . 

i Other support: National Institutes of Health. 
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i DIMETHONIUM, A DIVALENT CATION THAT EXERTS ONLY A 

SCREENING EFFECT ON THE ELECTROSTATIC POTENTIAL ADJACENT 
i TO NEGATIVELY CHARGED PHOSPHOLIPID BILAYER MEMBRANES 

L The summary- of the paper presented here states that calcium and other alkaline 

earth cations change the electrostatic potential 1 adjacent to negatively charged bilayer 
membranes,bothiby accumulating in the aqueous diffuse double layer adjacent to the 
membrane and by adsorbing to the phospholipids. The effects of these cations on the 
electrostatic potential are described adequately by the Gouy-Chapman-Stern theory-. 
The investigators report the results of experiments with ethane-bis-tnmethyjammo- 
nium, a:cation that has been termed "dimethonium" or "ethamethonium" in analogy 
I with hexamethonium (hexane- 1 , 6 -bis-trinrethylammonium); and decamethonium (de- 

cane-1 JO^bis-trimethylammonium):. They examined the effect of dimethonium on the 
zeta potential of multilamnnellar vesicles formed from the negative lipid phosphatT 
; dylserine (PS),and from 5:1 phosphatidylcholine /phosphatidylserine mixtures in solu- 

s tions containing 0 . 1 ,, 0.01 and 0.001 M sodium, cesium, or tetrameihylkmmonium 

■ chloride. The researchers also examined the effect of dimethonium onithe conductance 

of planar PS bilayer membranes andlthe 3 P NMR signallfrom sonicated PS vesicles 
t formed in 0:1 M NaCl. They found noevidence that dimethonium adsorbs specifically 

; to bilayer membranes, All!the results, except for those obtained withi vesicles,of low 

! charge density formed in a:solution with a high salt concentration,,are consistent with 

the predictions of theGouy-Chapman theory . The investigators conclude that dimetho- 
j nium, w hich does not Have the pharmacological effects of hexamethonium and deca- 

} methonium, is a useful divalent cation for physiologists interested in investigating 

j electrostatic potentials adjacent to biological membranes. 

; McLxiughlin, A. et al. 

' The Journal of Membrane Biology 76:183^-193, 1983. 

Other support: National Institutes of Health and the National! Science Foundation. 

. From the Biology Department, Brookhaven National Laboratory', Upton, NY, and the 
Department of Physiology and Biophysics:,; Health Sciences Center, State University 
; of New'York, Stony Brook. 



Source: https://www.industrydocuments.ucsf.edu/docs/mpxk0000 



LARGE DIVALENT CATIONS AND ELECTROSTATIC POTENTIALS 
ADJACENT TO MEMBRANES: EXPERIMENTAL RESULTS WITH 
HEXAMETHONIUM 

As presented here, a simple extension of the Gouy-Chapman theory predicts that 
the ability of a divalent cation to screen charges at: a membrane^solution interface 
decreases significantly if the distance between the charges,on the cation is comparable 
with the Debye length. The researchers tested this prediction by investigating the effect 
of hexamethoniurn on the electrostatic potential adjacent to negatively chargedlphos- 
pholipid bilayer membranes. The distance between the two: charges of an extended 
hexamethoniurn molecule is -lnmt which is the Debye length in the 0 1 Mimonovalent 
salt solutions,used in these experiments. Six different experimental approacheswere 
utilized The investigators measured the electrophoretic mobility of multilamellar; 
vesicles to detemine the zeta potential, the line whdthof the P nuclear magnetic 
resonance (NMR) signal from sonicated vesicles to calculate the change in potential at 
the phosphodiester moiety of the lipid,, and the conductance of planar bilayer menu 
branes exposed to either carriers (nonactin ) or pore formers.(gramicidin)ito estimate 
the change in potential within the membrane. They alsomeasured directly the effect of 
hexamethoniurn on the potential above a monolayer formed from negative lipids, and 
attempted to calculate the change in the surface potential of a bilayer membrane from 
capacitance measurements. With the exception of the capacitance calculations,.each of 
the techniques gave comparable results: hexamethoniurn exerts aismaller effect on the 
potential than that predicted by, the classic screening theory...The results are consistent 
with the predictions of the extended! Gouy-Chapman theory, and are relevant to the 
interpretation: of physiological and! pharmacological experiments that utilize hex- 
amethonium and other large divalent cations. 

Alvarez, O'., Brodwick, M., Latorre,,R., McLaughlin, A ., McLaughlin, S., and 
Szabo, G 

Biophysical Journal 44:333-342, 1983. 
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INCREASED SISTER-CHROMATID EXCHANGE IN BONE MARROW CEELS 
OF MICE EXPOSED TO WHOLE CIGARETTE SMOKE 

Previous studies have show n that exposure of BC3F1/Cum!female mice to whole 
cigarette smoke resulted in the induction of the puhnonary maerosomal enzymes, arvL 
hydrocarbon hydroxylase, ethoxyresorufin-fXdeethylase, and: ornithine decarboxy¬ 
lase. In the study presented here, using defined cigarette smoke exposure conditions,, 
BC3F1/Cum mice were exposed nose-only to two different types of whole cigarette 
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smoke on a dhily basis for one week and up to 46 weeks. The number of sister- 
chromatid i exchanges (SCEs) per metaphase was determined in bone-marrow- celte. 
Studies were scheduled so that all cytogenetic observations: w-ere made 2-3 dky.s after 
the Iks! smoke exposure Exposure to either type of smoke on a daily basis for one week 
or up to 46 weeks resulted ini a 2 -fold increase in SCEs over sham-exposed control 
mice In animals exposed either chronically or for one week to eithier type of smoke, 
the increase in SCEs persisted for at least one week after cessation of smoke exposure. 
This is the first demonstrationiof the induction of SCEs;in laboratory animals that have 
been exposed to cigarette smoke in vivo . 

Benedict, W F ex al. (Microbiological Associates) 

Mutation Research 136:73-80; 1984. 

From the Division of Hematology-Oncology, Department of Medicine, Children's 
Hbspital of Los Angeles,,and Department:of Pediatrics, University of Southern Cali¬ 
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EIN VERGLIECHIDER WIRKUNGEN VON NIKOTIN UND SEROTONIN AUF 
PERI IMPL ANT ATION S PH ANOMENE IN! DER R ATTE 

In previous investigations we established that the vasoactive substances nicotine 
and serotonin clearly have distinguishable actions on the course of early pregnancy in 
rats:: nicotine reduced the growth of the blastocyst, delayed the loss of the zona 
pellucidh and retarded implantation without impairing-fertility. In contrast, serotonin 
destroyed the integrity of the implantation,site and! was embryotoxic. Since prior to 
implantatiomthe fertilized egg is free living in the lumen of the reproductive tract and 
is. therefore, fully dependent on diffusion for its nourishment and the exchange of 
metabolic products:, the blastocyst is highly susceptible to changes in the intraluminal 
environment:. The follow ing experiments were carried out-to compare the actions of 
nicotine and serotonin on uterine blood! flow and on intrauterine oxygen tension The 
actions of a single subcutaneous injection of 5 mg/kg nicotine, 20 mg/kg serotonin or 
saline (as control!) on blood flow at the implantation site of pregnant rats on Day 5 of 
pregnancy and on oxygen tension on Day 4 of pseudopregnancy were determined. 
Blood flow was measured with *Rb (rubidium):; intraluminal pO was determined 
polarimetrically. Results indicate that while the actions of: both nicotine and serotonin 
on implantation site blbod flow and intrauterine pO ; were comparable both in degree 
and duration, their actions on blastocyst 1 survival!were clearly different. It is concluded 
that blastocysts can survive protracted oxygen deficiency following-serotonin or nico¬ 
tine-induced vasoconstnctioni Thus, the embryotoxic effects of serotonin result from 
some act ion (s) of the amine other thani reduced implantation site blood flow' and 
concomitant:intrauterine hypoxia. 

Mitchell , J. A. and Hammer, R E, 

Yerhandlungen der anatomischen Gesellschaft 77:425*426, 1983. 
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QUANTIFICATION OF GUANYLATE CYCLASE CONCENTRATIONS BY A 
DIRECT DOUBLE DETERMINANT TANDEM IMMUNORADIOMETRIC 
ASSAY 


In this paper, the authors have described the development and application of a 
simple andldirectitandem,immunoradiometrie assay for quantitating guanylate evclase 
protein, independent of enzyme activity, in crude samples. Since the assay uses two 
antiguanylate cyclase moncxlonal antibodies.directedito different determinants omthe 
protein, it is.a very specific assay To be exact , a total of 16 monoclonal antibodies have 
been produced: to soluble guanylate cycl&se. Two of the antibodies, designated H 
(IgG :i .subclass) and B 4 (IgG, subclass), were iodinated and the characteristics of their 
binding to immobilized guanylate cyclase were examined. ScatcHard transformations 
of binding data were noted. Competitive binding studies: revealed that antibodies LL 
and B, recognize different'determinants omthe enzyme. The two antibodies were used 
to develop a direct, double determinant tandem immunoradiometrie assay for soluble 
guanylate cyclase based on the differential binding of mouse immunoglobulin: sub- 
classes to Protein A on S. aureus membranes: The investigators also used this assay to 
quantitate soluble guanylhte cyclase protein, independent of enzymatic activity.,,ima 
vanety of rat tissues. These studies,showed lung.to be a rich source of: the enzyme 
Measurements of guanylate cyclase protein were not altered bv agents that: activate 
(sodium.mtroprussidb) on inactivate (cystaminehthe enzyme. The ability to measure 
guanylate cyclase: protein, independently of catalytic activity or cyclic GMP levels 
should prove extremely useful in studying the function and regulation of this enzvme- 
nuclbotidd system 

Lewicki, J A., Chang, B and Murads F. 

The Journal of Biological Chemistry 258(6);3509^3515, 1983. 
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PARTIAL PURIFICATION AND CHARACTERIZATION OF PARTICULATE 
GUANYLATE CYCLASE FROM RAT LIVER AFTER SOLUBILIZATION 
WITH TRYPSIN 

As summarized here, guanylate cyclase from,105,000 x g particulate fractions,of 
rat liver homogenates (,20 pmoles of cyclic GMP formed min/mg protein) 1 was solu¬ 
bilized imthe absence of detergents by. incubating fractions 12 mimat 37 c with 5 ug/ml 
try psin. Optimal solubilization was dependent upon trypsiniandiparticulate preparation 
concentrations. \ irtually no activation of particulate guanylate cyclase was observed 
at any time point or trypsin concentration tested. Guanylate cyclase solubilized with 
trypsin was purified about 500fold (9.4: nmoleszmin/mg protein) using ammonium 
sulfate precipitationi, GTP-affinity. chromatography,.and preparative polyacrylamide 
gel electrophoresis. Activity eluted as a single peak on Sephadex G-2(X) (iStokes radius 

“ 40A) and migrated as a single peak:on sucrose density gradients (S*. = 4.6). Thus, 
the tryptic fragment was;estimated to be about 80;000'da!tons (Mr) with a frictional 
rat |0 (fi f[ ( ) of 1.4. These parti ally purified preparations exhibited linear double recipro¬ 
cal plots with MmGlP and Hill coefficients of 1.0; This.is in contrast to the crude 
membrane-associated enzyme which had a Hill coefficient of 1.5. These and other 
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EFFECT OF OUABAIN AND A 
CONCENTRATION! ON RELA> 
NITROPRUSSIDE 
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studies.indicate that particulate guanylate cyclase solubilized by limited proteolysis is 
amenable to' purification by “classical'* chromatographic techniques. The partially 
purified fragment contains the catalytic site, the site for nitric oxide activation, and ar 
least;one sulfhydry 1 group required'for activity. 

Wald man, S. A., Lewicki,.J A., Brand wein, H. J , and Murad, F. 
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EFFECT OF OUABAIN AND ALTERATIONS IN POTASSIUM 
CONCENTRATION ON RELAXATION INDUCED BY SODIUM 
NITROPRUSSIDE 

The purpose of the present study was,to investigate (D-whether relaxation induced 
by nitroprusside is effected by agents and procedures known to alter the activity of the 
Na\ K'-pump, and (2) ifirelaxatiomto nitroprusside was effected, whether the changes 
induced! by nitroprusside could! be mediated through the formation of cyclic GMP. 
Results of this study show that! relaxation of the Tat thoracic aorta induced by sodium 
nitroprusside, 8-bromo+cyclic GMP and cyclic nucleotide phosphodiesterase inhibitor 
M & B 22,948was inhibited by exposure to K'-free solution andiouabain in a concent 
trat ion (-dependent manner. Relaxation ocounng with the change in potassium concern 
tratiomin media from 1 to 2 to 10 mMw as: increased by sodium nitroprusside, 8-bromo- 
cyclic GMP and M & B 22,948. Thus, agents.and procedures known to decrease and 
increase the activity of the Na\K‘-pump, andpresumably alterthe membrane poten¬ 
tial, inhibited!and enhanced relaxation, respectively. Exposure to 1 mM K' solution 
increased the relaxation 1 to low concentrations of! sodium nitroprusside, but had no 
effect on relaxation induced by Si-bromo-cyclic GMP or Mi& B 22,948. Thus, another 
procedure which inhibits the Na\K*-pump enhanced the effect of low concentrations 
of sodium nitroprusside on relaxatiom Ouabain had no effect on sodium.nitroprusside- 
induced accumulation of cyclic GMP. These results suggest that sodium nitroprusside 
may induce relaxation through!cyclic GMP formation effects on the Na\ K'-pump 
and!'or hyperpolarization of the smooth muscle celllmembrane. 

Rapoport, R M. Murad, F. 

Blood Vessels 20:255-264, 1983. 

Other support: National Institutes of Health. 

From the Departments of Medicine and Pharmacology , StanfordiUniversity School of 
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AGON 1ST- INDUCED EN DOTH ELIU M-DEPEN DENT RELAXATION IN RAT 
THORACIC AORTA MAY BE MEDIATED THROUGH cGMP 

The purpose of this study was, to test the hypothesis that relaxation^ vascular 
smooth muscle with other agents that are dependent!upon the endothelium, may also be 


93 


c 

c 

fc 

w 

CJ 


Source: https://www.industrydocuments.ucsf.edu/docs/mpxkOOOO 




mediated through the formation.of cGMP within the smooth muscle. Results showed 
that relaxation of the rat thoracic aorta to acetylcholine, histamine. andiCa' * ionophore 
A23187 was associated with increased levels of cGMP in a time- and concentration* 
dependent'manner. whereas c AMP levels were unaltered. Removal of the endothelium 
prevented relaxation! to■ these agents and prevented the increased levels of cGMP 
Removal of the endothelium after exposure to acetylcholine only partialiv decreased 
the elevated levels of cGMP, suggesting that the changes in cGMP occurred within the 
smooth muscle cells. Eicosatetraenoic acid, an inhibitor of lipoxygenase and cy¬ 
clooxygenase, and quinacnne, an inhibitor of phospholipase, prevented and reversed 
acetylcholine-induced relaxation respectively, and inhibited acetylcholine-induced 
increased levels of cGMP Ih contrast, sodium nitroprusside-induced relaxation and 
increased levels, of cGMP were independent of the presence of the endothelium, 
exposure to eicosatetranoic acid and quinacnne. The present results support the hy¬ 
pothesis that vasculkr smooth muscle relaxation induced by some agents is dependent 
on the presence of the endothelium, and is mediated through the formation of: an 
endothelial factor that increases cGMP levels in smooth muscle. 

Rapoport, R M. and Murad , F. 

Circulation Research 52:352-357, 1983. 

Other support: National Ihstitutes of Health, Veterans Administration and a National 
Research Service Award. 
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THE EFFECT OF SOLVENT POLARITY UPON ROTATIONAL BARRIERS IN 
NIKETHAMIDE 

This is a report on a chemicaliproperty of nikethamide whichicould account, in 
part, for its widespread action on the central nervous system: the hindered internal 
rotatiomof the diethylamide group. In summary-, dynamic nuclear magnetic resonance 
techniques were usedito study the hindered, internal rotatiomof the amide bond of the 
analeptic nikethamide. The rotatory: motion of this bond I was studied in a* series.of 
solvents of increasing polarity: CDC1,, CH,(CH : ) OD, CHlOLOD, CH,OD and D : 0; 
Motioniabout the amide bond was increasingly hinderedm direct proportion to solvent 
polarity, correlating with enhanced hydrogen bond formation between nikethamide 
and the more polar solvent molecules. Diethylamide group motion.would be expected 
to affect binding of the carbonyl oxygen to cholinergic receptor sites: The degree to 
which association to a receptor site can be affected by this rotatory' motion may vary 
frormO to 4 kcal mole , the variability being entirely dependent: upon the polarity of the 
binding site An increase in,rotamer lifetime, corresponding to a more polar environ¬ 
ment; would be expected to enhance the kinetics of nikethamide association to the 
receptor: site. 

Bean, J W andi Nelson, D J. 

Biochemical'Pharmacology 33(13) 1 2145 -2149, 1984. 

From the Chemistry Department, Clark University, Worcester, MA. 
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'"Eu AS A PROBE OF CHOLINERGIC LIGAND INTERACTIONS WITH 
ACETYLCHOLINE RECEPTOR PROTEINS ISOLATED FROM DROSOPHILA 
MELAXOGASTER AND TORPEDO CALI FORM 1C A 

For this study, '^EuP exchange experiments were performed on acetylcholine 
receptor proteins isolated 1 !from the electroplax tissue ofi Torpedo califarnica and the 
cerebral ganglion of Drosophila melanagaster utilizing a dual-chamberediflow dialysis 
nuclear counting apparatus designed and constructed in the authors’ laboratory..The 
apparatus continuously monitors n< Eu ,+ 'y ray emission from the protein compartments 
of two flow dialysis cells facilitating the measurement of exchange half-lives. Receptor 
protein is dialyzed against buffer in the first cell, while in the second cel! the receptor is 
perturbed by the presence of nicotinic ligand in the dialysate. Nicotinic ligands induce 
,5, Eu“ displacement from the receptor proteins of both species in a manner directly 
related to the structure of the ligand. Nicotine and nikethamide molecules w ith pro- 
tonated pyridyl nitrogen atoms induce ?< EuP exchange significantly, while the depro- 
tonated forms of the molecules do not effect! exchange. Acetylcholine; tetraethylam- 
monium ion andicarbamylcholine all possess a quartemary nitrogen. Acetylcholine 
displaces bound m Eu'* from the acetylcholine receptor proteins more readily than the 
tetraethylhmmonium ion does, which in tumiinduces exchange better than carbamylh 
choline does. 

Bean, J W , Rosenthal, L. Si., Neison, D , and 1 Wright, G E. 

Journal of the Less-Common Metals 94:367-374, 1983. 

From the Department of Chemistry , Jeppson Laboratory . Clark University, Worces¬ 
ter, MA; Departmentiof Pharmacology, University of Massachusetts Medical Center, 
Worcester. 


ESR SPIN-TRAPPING STUDY OF THE RADICALS PRODUCED IN 
NOx/OLEFIN REACTIONS: A MECHANISM FOR THE PRODUCTION 
OF THE APPARENTLY LONG-LIVED RADICALS IN GAS PHASE 
CIGARETTE SMOKE 

Gas-phase cigarette smoke contains high concentrators of both oxygen- and: 
carbonn:entered free radicals. The investigators have detected! these radicals using 
several variations of the electron spin resonance spin-trapping technique, including the 
use of spin traps in the solid state,,toshow that the radicals are trapped directly from the 
gas phase. These gas-phase radicals can still be trapped from gas-phase smoke that is 
more than 5 min old, a result that is clearly inconsistent with the highly reactive nature 
of oxygen- and ! carbon-centered radicals. To rationalize this apparent paradox, the 
authors hypothesize that free radicals are continuously produced and, destroyed in 
cigarette smoke and exist in a steady state They suggest that one mechanism by which 
radicals can be formed involves the slow oxidatiom of the relatively unreactive nitric 
oxide (which acts as a “radical reservoir”): to the much more reactive nitrogen dioxide. 
Nitrogen dioxide can themreaet with a number ofthe species that are present in smoke 
to produce the radicals that:they detect. The model usediby the researchers consisted of 
the reactions of NO/air mixtures w ith unsaturated hydrocarbons. Isoprene is one of the 
most abundant species in smoke and is known to be very' reactive toward NO : ; there- 
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fore, they have studied the nature of the radicals that can be spin trapped from gaseous 
mixtures of NO, isoprene and air. They found that the NO/air/isoprene model system 
gives essentially the same types of radicals (oxygen- and carbon-centered) as does 
cigarette smoke. They have also studied the gas-phase reactions of NO, with several 
small olefins and Ii,3-butadiene and found evidence for peroxyl radical intermediates, 
In solution, NO, reacts with isoprene much fasterthan it does withithe spin-trap phenyl- 
terf-butylnitrone (PEN). The researchers find that N0 2 oxidizes PBN to benzoyl ten- 
butyl nitroxide and propose a mechanism for this reaction. 

Pryor, W. A Tamurai M., and Church, D. F. 

Journal of the American Chemical Society lG6(18)i5073-5079, 1984. 

Other support: National Institutes,of Health, 

From the Departments of Chemisry and Biochemistry, Louisiana; State University, 
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NICOTINE AND PROSTAGLANDIN BIOFORMATION: AN IS VITRO STUDY 
WITH:SPECIAL REFERENCE TO SOME TISSUES IN THE VASCULAR 
SYSTEM IN ANIMALS AND IN MAN 

The effect of nicotine on the conversioniof arachidonie acid (AA):to prostacyclin 
(PGI;):, primary, prostaglandins (PGs) and thromboxane (Tx) in the rabbit, guinea pig, 
rat, and'ihuman vascular system in vitro was investigated^ The effect:of nicotine was 
albo studied on a purified enzyme — prostaglandin endoperoxide synthetase (PES);— 
prepared from ram seminal vesicles. Results showed that:prostacyclin production by 
aortic tissue from rabbit, guinea pigand rat —either spontaneous or follow mg incuba¬ 
tion with U C-AA— w ! as inhibited dose-dependently by nicotine. The inhibitioni was 
competitive and localized to the enzyme, PES, that converts A A to PG endoperoxide. 
Nicotine did not affect the enzyme PGL synthetase. It was found that in all species 
investigated,, nicotine dose-dependently inhibited the formation! of primary PGs by 
renal homogenates or microsomal fractions, The formation of TxB., in whichithe two 
enzymes RES and Tx sy nthetase are involved', in incubations of platelets w ith AA was 
completely unaffected by nicotine in all species. Also, experiments with the purified 
enzyme PES confirmed the inhibitory effect of nicotine. Overalli, the data: clearly 
demonstrate that nicotine inhibitsPES in some but not all tissues in the vascular system 
in the investigated animals and in man. The possible implication of such a: tissue 
difference in sensitivity, to nicotine, for the relation between tobacco smoking and 
cardiovascular disease, is pointed out,. 

Alster, P (Wennmalmi A.) 

Thesis, Stockholm, 1983. 

Other support: The Swedish Tobacco Company, the Swedish Medical Research. 
Council, Karolinska Institutet, and Stiftelsen Clas Groschinskys Minnesfond. 
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EFFECT OP NICOTINE ON THE FORMATION OF PROSTACYCLIN-LIKE 
activity and THROMBOXANE IN RABBIT AORTA AND PLATELETS 

The effect of nicotine on the bioformatiomof prostacyclin i(PGJ : ) andiof thrombox¬ 
ane (Tx)B in rabbit aorta and platelets, respectively, was investigated. In,one experi¬ 
ment, rabbit aortic rings were incubated with [ l4 C]-arachidonic acid (| I4 C]-AA) and the 
incubation products were separated with thin layer chromatography (t.I.c.). Al¬ 
ternatively, the aortic rings were incubated without substrate and their spontaneous 
formation of platelbt anti-aggregatory activity was measured: Rabbit; platelet: micro- 
somes were incubated'with [ l4 C]-AA and the products formed were separated with 
t.I.c. In addition, rings of aorta were found, to be incapable of convening added [ 4 C]- 
AA to labeled 6-keto-PGF,,, (the stablh hydrolysis product of PGT ). Rings of aona 
incubated 1 in saline medium spontaneously formed 1 PG I r l ike activity. This formation 
was dose-dependently inhibited by nicotine, with an L of about I0 4 M It was also seen 
that platelet microsomes convened ,4 C-AA to labeled TxB,. This formation was unaf¬ 
fected by nicotine. In summary ..iris concluded that a true difference ini sensitivity to 
nicotine exists between cyclooxygenase in; rabbit aorta and platelets, The data also 
demonstrate a tissue diflerence between rabbit aorta and platelets concerning their 
utilization of exogenous A A as substrate in the formatiomof platelet active compounds. 

Alstcr, P. and Wennmahh A. 

British Journal of Pharmacology 81:55-60, 1984. 
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VI. Immunology and Adaptive Mechanisms 


SUPPRESSOR T CELL ACTIVATION BY HUMAN LEUKOCYTE INTER¬ 
FERON 

The interferons are a group of proteins that inhibit viral replication and modulate a 
variety of immune responses. Murine fibroblast interferon (IFNpJ activates munne 
suppressor T lymphocytesm vitro, which suppress plaque-formingcell responses by 
spleen cells . Suppression of human in vitro immuneresponses by IFN w as investigated 
here to determine w hether human JFN also activates suppressor T cells. Human leuko¬ 
cyte IFN (IFNa). suppressed'pokeweed mitogen-induced polyclonal immunoglob- 
uliniproduction by human peripheral blood mononuclear cells (PBMC) by 80- 909c at 
doses of 200 to 350 U/mJI. Responses by lFNa-treatedPBMC were suppressed in a 
dose-dependent manner; control cultures had maximal, responses on day 7. In other 
studies, PBMC incubated with 10,000 U/ml of IFNa contained activated suppressor 
celN that decreased pokeweed mitogen-stimulatedl polyclonal immunoglobulin pro¬ 
duction by autologous cells by 70-809L, Suppression mediated'by these cells was 
prevented by catalase, ascorbic acid and 2-mercaptoethanol. Results from these and 
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related investigations indicate that IFNa activates suppressor T cells in human PBMC 
cultures, while the ability of catalase,, Z^mercaptoethanol,, and ascorbic acid to block 
suppression suggests that these suppressor! cells have certain similarities to IFNp ora 
concanavalin A-activated murine suppressor T cells, 

Schnaper, H. W., Aune, T. M and Pierce, G. W. 

The Journal of Immunology 13105): 23011-2306, 1983. 

From the Department of Pathology and Laboratory' Medicine, The Jewish Hospitaliof 
St. Louis, and the Departments of Pathology and Microbiology-Immunology, and 
Pediatrics, Washington!University School of Medicine, St. Louis. 


CHARACTERIZATION AND MECHANISM OF ACTION OF SOLUBLE 
IMMUNE RESPONSE SUPPRESSOR (SIRS) 

Soluble immune response suppressor (SIRS),, a product of concanavalin A-ac- 
tivated'imurine Lyti2* T cells, which nonspecifically suppresses immune responses in 
vitro % is;also produced by Lyt 2* T cellLactivated with fibroblast interferon (IFNp); 
The SIRS suppressor pathway, as currently perceived, is summarized in this paper. To 
note,,Lyti2* T cells, activated by con A or IFNp, release SIRS. The target of SIRS is 
the macrophage which activates or oxidizes SIRS through a peroxide-mediated reac¬ 
tion. Catalase blocks conversion of SIRS to SIRS UI( by consuming peroxide Levami- 
sole also prevents conversion of SIRS to SIRS,, by blocking activation of SIRS by 
peroxide The mechanism of SIRS„-mediatedi inhibitioni of cell division appears to 1 
involv e oxidation of cellular protein suifhydry]I groups which is time-dependent , pro¬ 
portional to the amount of SIRS ,, addediand prevented by dithiothreitoi or 2-mercap- 
toethanoli. The applicability, of this pathway to immunosuppression or to inhibition of 
cell division in general remains to be determined. The finding that'IFNp activates this 
pathway and thati levamisole blocks suppression by the SIRS pathway suggests that it 
may be an important host mechanism for regulating, both immune responses and 
cellular proliferation!in general, 

Aune, T M . and Pierce, C. W' 

In: Hadden, J W. etal. (eds): Advances in Immunopharmacology 2\ New', York: 
Pergamon Press, 1983,, pp 597-602. 
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PROPERTIES OF THE SIRS SUPPRESSOR PATHWAY 

In this study ofi the properties of the SIRS suppressor pathway , it was found that 
the SIRS suppressor pathway is initiated by activation,of Ly 2* T lymphocytes by 
either con A on IFNp. SIRS is a protein which has been purified and exists as two 
species with mol. wts. of 14,000 and 21,500, The target of SIRS is the macrophage and 
macrophages appear to oxidize or activate SIRS in a peroxide dependent process. 
Catalase blocks SIRS or IFNp action by consuming HlOyand levamisole blocks SIRS 
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IDENTIFICATION AND INITIAL CHARACTERIZATION OF CONCA VALIN 
A- AND INTERFERON-INDUCED HUMAN SUPPRESSOR FACTORS:: - 
EVIDENCE FOR A HUMAN EQUIVALENT OF MURINE SOLUBLE IMMUNE 
RESPONSE SUPPRESSOR (SIRS) 

Antigen-nonspecific suppression in both murine and human systems may be 
mediated through several divergent'pathways, through an ultimate common pathway,; 
or through aicombinatibn of these tw j o possibilities. In the paper presented here, it is 
noted that human suppressor T cells activated by leukocyte interferon have properties 
similar to murine suppressor cells activated by interferon or by concana valin A. 
Murine suppressor cells release a soluble mediator, soluble immune response suppres¬ 
sor (SIRS); which accounts, at Iteast in part, for:suppressive activity in murine systems: 
To compare and contrastmurine and human suppressor, pathw ays, these investigators 
ev-aluatedithe suppression of human polyclonal plaqpe-forming cell responses by con- 
canavalimA, by leukocyte interferon, and by immune interferon, or by, suppressor cells 
activated by these agents Ih each instance, suppressor cells released suppressor factors 
with similar properties that were indistinguishable from murine SIRS. As with munne 
SIRS, suppression by each'of these human factors was inhibited by 2-mercaptoe- 
thanoK ascorbic acid, catalase, or levamisole. Significantly, the similarities between 
these human suppressor, factors and munne SIRS show the existence of a human SIRS 
pathway. 

Schnaper, H. W , Pierce, C. W and Aune, 7. M. 

The Journal of Immunology 132(5): 2429-2435, 1984. 
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.MECHANISM OF SIRS ACTION AT THE CELLULAR AND BIOCHEMICAL 
LEVEL 


that U.937 cells differ from m 
this neutral proteinase. 


In this comprehensive papenon SIRS, sections are dfevoted toT CeMHybridomas 
Producing SIRS;; Purification: of SIRS; Mechanisms of Action of SIRS as regards: 
Inhibition of Immune Functiom, Inhibition of Cell Division^ SIRS^-Mediated Cellular 
Protein Sulfhydryl Group Loss, and SIRS bI -Mediated Inhibition of Microtubule Func¬ 
tion. The discussion sectiomof this paper points our that the SIRS suppressor pathway 
is initiated by activation! of munne T lymphocytes with either concanavalin A or 
interferon p. Ly 2'-ft T lymphocytes release SIRS: whose target is the macrophage. 
Macrophages appear to oxidize SIRS to SIRS,, in an H : 0 : -dependenti process and 
SIRS:,, is directly, reponsible for inhibition; of in vitro' immune responses Catalase 
prevents SIRSor IFNp-medlated inhibition by competing w ith SIRS for H : 0 : . Simi¬ 
larly, the immunoenhancing drug, levamisole, inhibits IFN^ior SIRS-mediated sup- 
pressioniby inhibiting activation of SIRS by either macrophages or H : 0 : . Other obser¬ 
vations considered in this discussion include: (il) SIRS/SIRS 0i appears to be a general 
inhibitor of cellular proliferation. (2) SIRS , appears to inhibit cell division by modify^ 
mg certain protein sulfhydryl groups. OyCeitain features,of; SIRS bl -cata]yzed oxida^ 
tion of protein sulfhydry l groups are similkr to the enzymatic properties of sulfhydryl 
oxidase isolated from milk. (4) At this point it is not certain w hether or to what extent 
the SIRS pathway participates in host regulation of immune responsiveness or cell 
division. 

Aune, T. M, andTierce, C. W. 
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CATHEPSIN'G IN HUMAN MONONUCLEAR PHAGOCYTES. 

COMPARISONS BETWEEN MONOCYTES AND 
U9.37. MONOCYTE-LIKE CELLS 

Data demonstrating; that U937 cells contain cathepsin G-like activity are pre¬ 
sented in this report. U937 cells contain, approximately 10^g of cathepsin G4ike 
activity per 10 cells, about 25% of the cathepsin G activity in human neutrophils. 
Nbrmal monocytes have minimal cathepsin G-like activity (approximately O.Ipg per 
10 cells)..The cathepsin G-like activity of U937 cells appears to be due to an enzyme 
that is the same as cathepsin G by several! criteria: (1) it is a: serine proteinase with 
activity like cathepsin G against a;synthetic chymotrypsin substrate, succinyl-ala-ala- 
pro+phe-p-nitroanihde; (2) the proteolytic fragments it releases from fibronectin match 
those released by cathepsin G; (3) like cathepsin'G:, it: can be purified by sequential 
Trasylol-Sepharose affinity chromatography and carboxymethyl-Sephadex iom ex¬ 
change chromatography; (:4) its aminoacid composition and migration on SDS-poIya- 
orylamide gel electrophoresis are indistinguishable from cathepsin G; and (5) it binds 
with antiserum raised to cathepsin G. The presence of cathepsin G in U937 cells, in 
much higher; concentration than ininormalimonocytes,,indicates either that the content: 
of cathepsin G in monocytes decreases markedly during monocyte differentiation or 
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thatU937 cells differ from normal'immature monocytes with respect to synthesis of 
this neutral proteinase. 
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ANTIGENIC ANALYSES OF HEMATOPOIESIS I. EXPRESSION OF THE 
il MYL1 GRANULOCYTE SURFACE ANTIGEN ON HUMAN MARROW CELLS 
j AND LEUKEMIC CELL LINES 

j : Plasma membrane components appear to mediate many granulocyte functions. 

I For example, cell surface receptors for the Fc region of immunoglobulin and for the 
third component of complement play roles in granulocyte phagocytosis and antibody- 
mediated cellular cytotoxicity . These receptors are not granulocyte-specific, however, 
t since they are expressed on cells of other lineages, The existence of human neutrophil- 

! specific antigens has been inferred from studies of immune granulb-cytopenia. In the 

! study reported here, five monocJonalianlibodies that identify the Mv-1 human granulo- 

! cyte surface antigen were not reactive with other peripheral bloodicells. These anti bod- 

i a Ff ected complement-dependent cytolysis of a I large fraction of normal human 

; marrow leukocytes. This My-1-positive marrow cell population consisted of morpho¬ 
logically identifiable granulocytic precursor cells. Colony-forming cells of the granu¬ 
locyte-monocyte lineage (CFC-GM) did not express Mv-L suggesting that the My.-l 
antigen is expressed later in normal granulocytic maturation. Hbwever, these antibod¬ 
ies didireact with myeloid leukemia cell lines. The significance and potential utility, of 
these probes for the understanding of granulopoietic differentiation is discussed. 

Strauss, L. C., Stuart, R K., and Civ in, C 1. 
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ANTIGENIC AN ALYSIS OF HEMATOPOIESIS II EXPRESSION OF HUMAN: 
NEUTROPHIL ANTIGENS ON NORMAL AND LEUKEMIC MARROW CELLS 

Hybndoma-derived monoclonal antibodies (McAb) specifically reactive with 
lymphocyte cell surface molecules have been of great value in the analysis of lympho¬ 
cyte differentiation!and lymphoid neoplasia McAb reactive with humanneutrophils 
have been develbp>ed, : and antibodies against the My-1 human granulocyte antigen have 
been shown to react with morphologically identifiable neutrophil precursors, but not 
with colony-forming cells of the granulocyte-monocyte lineage (CFC-GM). In the 
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work reported here, the binding of five antineutrophil monoclonal antibodies AHNdi, - 
2, -3, -7, and -8, to normal and leukemic bone marrow cells was studied. AHN'^7 
bound to many granulocytic precursors, particularly myelocytes, and both lymphoid 
and blast cells in normal marrow, and to most but not all granulocyte-macrophage 
progenitors (CFC-GM). AHN-8 bound only to late (band and segmentedyneutrophilic 
cells and not to CFC-GM. AHN-1, -2, -3:bound to morphologically identifiable nern 
trophii precursors, but notto (day-I4)CFC-GM Approximately half of non-lymphoid 
leukemia specimens: were positive with AHN-1 or AHN-7; by contrast, lymphoid 
Icukemia specimens were rarely positive AHNh 8 was rarely found on leukemiaeells. 
These antineutrophil antibodies appear to detect distinct! granulopoietic subsets and: 
may be useful in the analysis of hematologic differentiation and in the subclassification 
of leukemias. 

Strauss, L. C:, Skunitz, K. M., August, J T., and Civin, C l 
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ANTIGENIC ANALYSIS OF HEMATOPOIESIS. IIIL A HEMATOPOIETIC 
PROGENITOR!CELL SURFACE ANTIGEN DEFINED BY A MONOCLONAL 
ANTIBODY RAISED AGAINST KG-IA CELLS 
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A SYNTHETIC PEPTIDE I. 


In this study, the KG-la human leukemic cell line was used as an immunogen in an 
attempt to produce antibodies: against human blast cell-surface antigens.. The KG-1 
myeloblastic leukemic cell line was derived from a patientiwith nonlymphocytic leuke¬ 
mia and the KG-Ia cell line arose from it as a spontaneous tissue culture variant. As 
reported here, the anti-MyHO mouse monoclonal antibody was raised against' the 
immature human lyeloid cell line KGHa and was selected for nonreactivity w ith mature 
human granulocytes. Anti-My-10 immunoprecipitated a KG-lh cell surface protein 
w ith an apparent! Mr of approximately 115 kD. The authors describe the binding of this 
antibody to human hematopoietic cell types and show that My-10 is.expressed!spe¬ 
cifically on immature normal human marrow cells, including hematopoietic progenitor 
cells. My-10 is also expressed by leukemic marrow cells from a subpopu I ati on of 
patients. Thus, this antibody allows the identification and purification of hematopoietic 
progenitor cellL from i normal human marrow and the subclassification ofleukemia. 
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RAPID,, EFFICIENT CLONING:OF MURINE HVBRIDOMA CELLS IN LOW 
GELATION TEMPERATURE AGAROSE 

This paper describes a simple method!for cloning of hvbndomas that is rapid, 
reliable and efficient in terms of cost, time and clbned hyhridoma; recovery. The 
method utilizes highly-purified, extremely Ibw-gclation temperature agarose that can 
be used for extended periods of time at: room temperature without gelatiom. To: be 
specific , the use of ultra-low gelation temperature agarose allowed the investigators to 
avoid placing'a; water bath, a. potential's-ource of microbial! contamination, in their 
laminar flow hood More important, cells never neededito be exposed to potentially 
toxic temperatures,>37°C. In addition^ several lbts: of this agarose have been tried and 
were not: toxic to hybnidoma cells . Cloning time and (efforts, were reduced by av oiding, 
the need! for constant manipulations to maintain;medium temperature above 37°C to 
prevent gelation of conventional agarose. Five or more hybridomas can easily be 
cloned! in an hour using this method. In this, study, cloning efficiency varied! from 
hybridoma tcrhybndorna. However, it was found that clones which were proliferating 
rapidly, and were highly viablb routinely had cloning efficiencies higher, by orders of 
magnitude, than clones which were grow ing poorly in liquid cultures. 
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A SYNTHETIC PEPTIDE INDUCES A NEW AMTI-DEXTRAN IDIOTYPE 

One of the majpr factors confounding attempts to make serologic and molbcular 
correlations is the complexity of the idiotypic determinants defined by conventional! 
serologic techniques. There has recently been a new approach to this problemi though, 
since peptides which;mimic the primary; sequences of numerous antigens have been 
usedito generate antibodies which bind both peptide and the whole molbcules from 
which the peptide was derived! Ih the summary; of the paper presented here, it is shown 
that thc J H 1 peptide has been synthesized and coupleditokeyholb limpet hemocyanin for 
use as an immunogen. A serum from an animal hyperimmunized with this immunogen 
demonstrated binding to both;peptide and native immunoglobulin. Furthermore, this 
serum seems to define an idiotypic detenninant nearly unique to a(l->-3) dextran- 
binding immunoglobulins. Synthetic peptide immunogens may be a useful tool in 
probing the molecular basis of idiotypy. 
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CHEMICAL SYNTHESIS OF IDIOTOPES: EVIDENCE THAT ANTISERA TO 
THE SAME JH, PEP!IDE DETECT MULTIPLE BINDING SITE-ASSOCIATED 
IDIOTOPES 

More thani20 years ago, Kunkel, Hi G ., Mannik, Ml andiWilliams, R. C: (1963) 
showed that the structural! diversity expressed by variable region domains could be 
detected by. antisera. These variable region antigenic determinants, called idiotopes, 
provide simple andhighlV specific ways of identifying and comparing vanablb regions 
and have been widely used in immunologicallresearch In addition to providing useful 
markers for investigating variable region structure and function, idiotypes may provide 
an important means of immune regulatiom To better understandithe molecular basis of 
idiotypy, the investigators have generated sevcralisite-specific antiseraithrough immuL 
nization.of animals with synthetic peptides corresponding to the (JH,) heavy chain 
joining segment ]i of the mouse heavy chain variable (V H )'region. These antiipeptide 
sera identify several idiotypic determinants present omintact hybridoma and myeloma 
immunoglobulins. Expression of at least'three of these idiotopesis correlated with the 
antigen specificity of the family, of immunoglobulins bearing the determinant. Use of! 
synthetic peptides may prove: a powerful technique in the generation of molecularly 
defined anti idiotypic reagents. 
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R ADI GEN Z Y M AT IC ASSAY FOR MEASUREMENT OF TISSUE 
CONCENTRATIONS OF HISTAMINE: ADAPTATION;TO CORRECT FOR 
ADHERENCE OF HISTAMINE TO MECHANICAL HOMOGENIZERS 

Measurements .of histamine concentrations in tissue have important experimental 
applications. Because adherence of histamine to 1 glass: is. well-known, the present 
investigators tested!for its adherence to a mechanical homogenizer commonly used in 
the extraction of histamine from tissue samplesL During 60 ! sec of homogenization, 
15Cc to 71% of the histamine originally present in the samples “disappeared" and I the 
reason for the disappearance was , reversible binding of histamine to the homogenizer. 
Adding trace amounts,of [ 4 C]! histamine to each sample before homogenization and 
measuri ng the disappearance of radioactivity during homogenization permitted correc¬ 
tion for binding.to the homogenizer. This technique for correction wasvalldated by the 
measurement of endogenous concentrations of histamine in the tracheali posterior 
membranes of six dogs (range of mean concentrations: 0.63 to 1.5ling 'mg w et weight) 
followed by the measurement of known amounts of exogenous histamine add edi before, 
homogenization, to .tracheal! tissue, samples from the same dogs^ In the latter samples, 
96 ± 13% (mean ± SEM) of the histamine added was measurediby this,technique. The 
authors conclude that binding.of histamine to mechanical homogenizes may be an 
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important cause of inaccuracy of the enzymatic assay for the measurement'of histamine 
concentrations in tissue but that such binding may be easily corrected for. 
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IMBALANCES IN SUBSETS OF T LYMPHOCYTES IN AN INBRED 
PEDIGREEWITH OMENN S SYNDROME 

This report dfescribes the immunologic function and immunoregulatory subsets of 
T ly mphocytes in two affected infants and 109 healthy, family members of the same 
pedigree originally described by Omenn. Eighteen homozy gotes in this pedigree had 
previously died from infection at less than six months of age. Both of the infants 
described here displayed normal numbers of peripheral blood T (Errosette) llympHo- 
cytes. poor mitogen; reactivity of lymphocytes, normal mixed lymphocyte culture 
reactivity,, a paucity of circulating B cells, vanable hypogammaglobulinemia, and 
elevated serum IgE concentrations. At four months of age, one infant (boy) hadi959r 
T3:4i (total T) peripheral blood lymphocytes, 41 % T4 +"(helper T),lymphocytes. and 
6491 T8!4 (suppressor T) lymphocytes;,at four months of age the other infants girl) had 
43 r /i T3 4 ,439F T4 + 19% T8 4 lymphocytes, and 189c T6 + (stage II thymocyte) 
lymphocytes. Age-matched controls had values 499c forT3 + , 379r for T4 4 ,,139c"for 
T84 , and C19FT64. Functional lymphocyte suppression assayed by the; reverse 
hemolytic plaque assay indicated that the infant girl's:lymphoevtes"suppressedi759'c; of 
the immunogibbulin produced by normal lymphocytes" The 109 healthy family mem¬ 
bers (containing many obligate heterozygotes); were analyzed for distributions of T- 
lymphocyte subsets and compared: with 37 age-matched control), Based on these 
results, it was concluded that the immunodeficiency imOmenn's syndrome is dlie to 
deregulation of T-lymphocyte subsets..appearance of immature T cells.in,the periph¬ 
eral blood' functional T-cell suppression of immunoglobulin production, and reduced! 
B-cell populations. An abnormal distribution of the percentage of T4i- and T8-positive 
cells, w hich exists in an extraordinary number of family members , may serve as a 
phenotypic lymphocyte marker and thereby, aiddn the identification of the heterozyg¬ 
ous state 
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INEFFECTIVE IMMUNOGLOBULIN SECRETION IN RESPONSE TO 
POKEWEED MITOGEN IN SARCOIDOSIS 

Sarcoidosis, is a systemic granulomatous disease of unknown cause associated 
w ith.alterations in both cellular and humoral immune functions. Recently, monocytes 
which suppress poke weed mitogeni(PWM)-induced specific antibody formation have 
been reported in sarcoidosis The purpose of the current study w as to evahiate whether 
suppressor monocytes might alko be operative for polyclonal immunoglobulin (Ig); 
secretion in this disease. Accordingly, peripheral blood mononuclbar cells (MNE): 
from sarcoid patients and normal control subjects were cultured with PWM for six davs 
andithe-total number of Ig-secreting cells (Ig-SC) dcterminedwith aireverse hemolytic 
plaque assay. While normal NINE responded to PWM;with a KKfold or greater increase 
in Ig^SC; sarcoid MNE failed to respond to PWM Sarcoid MNE.contained greater 
percentages.of monocytes than normals (414.8 ± 2'XWt vs. 30;4 ± 1.49c, p <0 (>61) and 
there was a negative correlation between the magnitude of'the response to PWM and 
the percentage of MNE-monocytes. However, prior removal of monocytes improved 
the responsiveness to PW M in - only four patients. Excessive suppressor monocyte 
activity in.co-cullure studies could be identified in only these same four patients. Thus, 
neither a relat'ive nionocytosis, while present in sarcoidosis, nor excessive suppressor 
monocyte actiiv.ity may entirely account, for the hyporesponsiveness to PWM 
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CORRELATION,OF DISEASE ACTIVITY IN SARCOIDOSIS WITH SERUM 
ANGIOTENSIN CONVERTING ENZYME-, " GALLIUM LUNG SCANNING 
AND BRCONCHOALVEOLAR LAVAGE. 

As stated in this paper,.sarcoidosis is a'granulomatous disease of unknow n cause 
which is often treatediw.ith corticovteroidk to relieve symptoms and to suppress inflam¬ 
matory lung involvement. Gallium-67 (CGaf lung scanning, serum angiotensimcon- 
verungen/yme (SACE), and bmnchoalveolar lavage (BAL) have been:proposed as 
useful!techniques to be followed in the assessment of disease activity and response to 
therapy in sarcoidosis. The purpose of:the present study w as to compare these various 
procedures with clinical assessments of disease activity in:87 studies performed I over 
an 18-month penod on 26 patients w ith sarcoidosis. While therewere strong statistical 
associations between BAL, " Ga lung scanning, SACE levels and clinicallassessments 
of disease activity. each parameter was useful in different' ways. Thus, greater than 
209? BAL-lymphocytes was associated with disease activity, whereas less than 3000 
BAL-IgG secreting cells/10" BAL lymphocytes was always indicative of inactive 
disease. By contrast,,SACE Ievelk.of 750 IJ'/ml were always associated with disease 
activity. Quantitation ofi"Ga lung scanning correlated very well with clinical assess¬ 
ments of disease activity in both treated and untreated patients, with only. rare false 
positive or false negative results. Nosingle parameter may be infallible in the assess^ 
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GANGLIOSIDES OF HUMAN ACUTE LEUKEMIA CELLS 

Ih an attempt to gain, more information on the gangliosides present in acute 
leukemia cells, these investigators characterized the gangliosides from cells of eight, 
patients with different forms of acute leukemia (four lymphoblastic, four, nonlym- 
phoblastic) by thindhyer chromatography and high-performance liquid chromatog¬ 
raphy combined with glycosidase treatment. Their analysis indicated both quantitative 
and qualitative differences between the gangliosides of acute leukemia and those of 
normal leukocytes: (1) the absolute amount of gangliosidO was decreased imthe acute 
leukemia cells;, (2) in generali, acute leukemias had a more simplified ganglioside 
pattern, in that they contained a greater proportion of the shorbehain ganglioside, 
II NeuAc-LacGer (GM3); (3) all of the acute leukemia cellls,contained reduced quanti¬ 
ties of the ganglioside A -acetylneuraminosyllactotriaosylceramide, a compoundiprevb 
ously found only in normal leukocytes, and (4) a disialylated ganglioside, II (NeuAc);- 
LacCer (GD3), which is not found in normal leukocytes, was isolatedfrom the cells of 
one patient with acute nonlymphoblhstic leukemia These findings demonstrate impor¬ 
tant differences between, the gangliosides of acute leukemia cells and normal leuko¬ 
cytes 

Westrick, Mi A...Lee. W. M. F , Goff, B , and'A lacker. B A 
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GANGLIOSIDES OF HUMAN CHRONIC LYMPHOCYTIC LEUKEMIA AND 
HAIRY CELLS 

Gangliosides are an important subclass,of glycosphingolipids which contain sialic 
acid The research efforts of this laboratory have been focused on the quantification 
and structural characterization of neutral glycosphingolipids and! gangliosides from 
human leukocytes and leukemia cellk. In the study reported here, gangliosides were 
purified from the cells of, two patients with hairy' cell leukemia and one patient with 
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chronic lymphocytic leukemia, Quantification of these compounds showed that th, 
cellscontain only 5-15* of the amount of lipid-bound sialic add (gan«liosides) VnO\\ 
as normal lymphocytes. Structural characterization by gas-liquid chroma,oJ 
raphy. glycosidase treatment and high-performance liquid chromatography demon 
strated that the major gangliosides of these leukemia ceils were of the lactOsvl tvrv 
Hairy cells contained monosialyi-lactosylceramide (II'NeuAc-LacCer)' wher- 
chromc lymphocytic leukemia cells; contained both monosialyl and disiaM b ao 
sylceram.de |II iNcuAc, -LacCer] Chronic lymphocytic leukemia cells contained 
lesser amounts of three other gangliosides of the neolacto or lacto series as determined 
by endo-p galactosidase treatment. None of these leukemia cells contained detectuhle 
quantities of NeuAc-lxOse.Ccr, a ganglioside found in normal leukocytes 

Gofl. B A . 1-ee. W M F., Westrick. M A , and Macher. B A 

European Journal of, Biochemistry 130:553-557, 1983. 
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ISOLATION AND CHARACTERIZATION OF GANGLIOSIDES FROM 
CHRONIC MYELOGENOUS LEUKEMIA CELLS 


The purpose of this: study was to isolate and structurally characterize the major 
chronic myelogenous leukemia (CML): gangliosides and compare them to the 
gangliosides of normal neutrophils. As presented here, gangliosides isolated from the 
cells of three patients withi CML were purified by. Foleh partitioning, diethylami- 
noethyl Sephardex, Florisilifacetylated gang!iodidesh and silicic acid chromatography 
and were structurally analyzed using thin-layer and! gas-liquid chromatography, 
methylhtiom analysis, enzyme degradation, and high-performance liqpidi chroma* 
tography. With these methods, the major gangliosides isolated were H -q-N- 
acetylneuraminosyllactosylceramide, IV’-a-acety Ineuraminosyl-neoluetatetraosyl- 
ceramidc (sialosyj^aragl.ohoside),, and a ganglioside with the following structure:: 
NeuAcu-2- GcGaipi >4GlcNac0J G)Gapi-4Glc01 >lCcn. This ganglioside has, 
previously, been characterized as an “i” active compound It was also found that like 
normal neutrophils, CML cells contain monosialogangHasides that belong tothe Jacto- 
syJ and neolacto-family.. However, this study shows that CML cells differed from 
normal neutrophils, im that they contained! less total ganglioside, and their major 
ganglioside species is, II -a-N-acetylneuraminosyllactosy.lberamide. Difference he- 
tw'eem gangliosides of CML and acute nonlymphoblastic leukemias are discussed 

Westrick, M. A , Lee, W. M F: and Macher, B A 
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ASSOCIATION OF GANG LI OS IDE:-PROTEIN- CONJUGATES INTO CELL 
AND:SENDAI VIRUS: REQUIREMENT FOR THE HN SUBUNIT IN 
VIRAL FUSION 


In this study, a method is described for preparing a covalent'conjugate of proteins, 
in,particular antibodies and their fragments, withigangliosides in the micellar forrm 
The proteimganglioside conjugate is associated with ganglioside micelles and can be 
separated from free protein by molecular sieve chromatography. Conjugates can irre¬ 
versibly transfer from the micelle to a cell membrane of choice, and the protein portion 
be identified:as a new surface antigem The successful application of this methodology 
has been demonstrated 1 with;three biological systems. Rabbit IgG-ganglioside conju¬ 
gate has been transferred to human or sheep erythrocytes, which have been hemag- 
ghilinatedi with goat antbrabbit IgGi Erythrocytes modified with ganglioside-anti- 
H2K‘ have been shown i to-adhere to monollayers- of L929 mouse fibroblasts which 
express H2K‘*antigen Mouse monoclonal antiglycophorin ganglioside conjugate can 
associate with Sendai virus and confer upon the virus.the ability, to agglutinate and 
hemoly/e desialylated; human erythrocytes.. Using the antiglycophorin conjugate, 
these investigators demonstrated that the HN subunit. w r hich is normally responsible 
for viral binding..appears also to be essentiaffor fusion activity because its destruction 
eliminates hemolysis, and! fusion, buti not agglutination, by the conjugate^modified! 
virus 

Heatfu T. I)., Martin, E J and Mucker , B A. 
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DIFFERENTIAL EXPRESSION OF GANGLIOSIDE G in BY HUMAN 1 
LEUKOCYTES AND LEUKEMIA CELLS 

Earlier analyses.of theglycosphingoiipids of normalihuman leukocytes and leuke¬ 
mia cells have shown that these cells contain several types of monosialogangliosides 
hut only one disialoganglioside, G y< . In the present study, gangliosides from normal 
leukocytes and the cel of:25 patients with acute and chronic leukemia were tested for 
the presence of disialoganglioside II , -a-A'-acetyI.neuraminosyl-a2—>8-A ? -acetylr 
neuraminosyllactosylceramide (G n ,):. was detected by immunostaining thin-layer 
chromatographs w ith an anti-G;,, monoclonall antibody (AbR 4 ). Among the myeloid 
cells tested, acute leukemia ceils w ere positive for G IiV , whereas: chronic leukemia cells 
and normal 1 neutrophils did not have detectable G L)i . A range of G :) , reactivity was 
apparent within the acute myeloid leukemia cells;,gangliosides from pure myelbid 
leuKerniaiceUs stained more intensely than those from leukemia cells with monocytic 
characteristics All lymphocytic leukemia cells (chronic and acute) contained G I>S , but 
this ganglioside could not; be detected in extracts from normal lymphocytes A 
ganglioside extract from the cells of a patient with hair)' cellleukemia was alko positive 
for G,. immunostaining. These results demonstrate that normal leukocytes and chronic 
ni> doge nous- JeuRenii a cells are distinguishedTrom other lymphoidiand nonlymphoid 
leukemia cells on the basis of Gi,, ganglioside expression! 

Stddiquii, B , Buehlcr, J., DeGregorio, M. W., and Macher, B A 
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INHIBITION OF MITOGEN- AND ANTIGEN-INDUCED LYMPHOCYTE 
ACTIVATION BY HUMAN LEUKEMIA CELL GANGLIOSIDES 

This study demonstrated that gangliosides prepared from human leukemia cellfe 
inhibit mitogen and antigen activation of human lymphocytes.Furthermore, the inves¬ 
tigators have analyzed the effect of purified and structurally defined gangliosides on 
lymphocyte biastogenesis. These analyses allow them to conclude that: (a* 
gangliosides ofhuman leukemia cells, whemadded to invitr.o assay systems in concen¬ 
trations known to occur in the serum ofi humans with cancers, suppress lymphocyte 
activation, (b): each purified ganglioside suppressed blastogenesisto a similar extent; 
and (c) sialic acid is essential for maximal immunosuppression. The three ganebesides 
usedin this study arealsoLnown to be components of normal cells and therefore should 1 
not be considered leukemia-associated components, However, the concentration of 
these compounds, is known to be elevated imthe serumiof patients with cancers and, 
therefore, may, contribute to aireduced!immune response in some cancer patients. 
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EXPRESSION OF HLA-DR in' A HUMAN MONOCYTE CELL LINE IS 
UNDER TRANSCRIPTIONAL CONTROL 

In this attempt to determine the mechanismiby which Iainduction occurs, experi 1 
ments were designed to investigate the molecular events leading to expressiomof the 
human la molecule, HLA-DR 7o accomplish this, the human monocytoid cell line U 
937, w hich does not express any detectable HLA-DR molecules, was used. Utilizing a 
cDNA probe for the a chain of HLA-DR and total cellular RNA, it couldibe demon- 
stratedthat resting U 937 lackeddctectable HLA-DR transcripts. Digestion of genomic 
DNA from L 937 vv ithithe isoschi/onvers Msp I and Hpadl followed by analy sis: of the 
restriction fragments on Southerniblots demonstrated the HLA-DR ct chain genes to be 
methylated Addition of 5-azacytidine, an analogue of cytidine which causes hvpo<- 
methyl at ion of DNA toL 937 caused hypomethylationiof' HLA-DR a chain genes but' 
did not, by itself. lead to the appearance of HLA-DR molecules or transcripts. How¬ 
ever, treatment of U 937 with 5-azaeytidine followed by addition of either culture 
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fluids from: activated T cell Lon human recombinant *y. interferon did lead to the rapid 
appearance of abundant', mature HLA-DR transcripts and surface HEA-DR molecules. 
The results of these studies provide the first demonstration that methylation plays a role 
in the expression ofi human Ir genes and that induced expression of la molecules by 
solbble factors fromiT cells, including y interferon, is: accompanied by the rapid 1 
appearance of fr gene transcripts. 

Peteriin, B. M., Gonwa, T. A, and Stobo, J. D 
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BOMBESIN AND'-VASOACTIVE INTESTINAL POLYPEPTIDE IN THE 
DEVELOPING LUNG; MARKED CHANGES IN ACUTE RESPIRATORY 
DISTRESS SYNDROME 

Because there have been no immunological studies on the fetallor neonatal devel¬ 
opment of vasoactive intestinal polypeptide (VIP) in human lung or imlung diseases, in 
the present study the quantitative distribution of bomhesim and VIP-like lmmunoreac- 
tjv.ities was detenninedi by RIA and immunocytochemistry in regions of trachea, 
bronchus., and wholb Ibng at various stages of human fetal development and in neo¬ 
nates. children, and adults In addition, these two immunoreactivities were studied in 
infants,that had dited of the acute respirator),distress syndrome . Results showed that the 
concentration of bom be sin-like immunoreactivity in the whole respiratory tract stead¬ 
ily increased during gestation, reaching a plateau at birth. In the lung,, bombesin 
concentration remainedialmostiunchanged during childhoodibut decreased to one tenth 
m the adult. In neonates with the acute respiratory distress syndrome, there was a: 
significantly lower bombesin content in all regions of the respiratory tract compared to 
either normal 1 full-term: infants;or 24* to 28-w.eek-oId fetuses. In related studies, lm- 
munoey.tochemiRtry localized bombesin immunoreactivity within mucosal neuroendo¬ 
crine cells present in the airway epithelium throughout the respiratory tract and parties 
larly ini the intrapulmonary airways. The number of cells increased throughout 
gestation, reflecting the pattern found by RIA. and was greatly decreased in acute 
respiratory distress syndrome patients. Also, VIP concentrations were much lower 
than those of bombesin and didi not change significantly with gestational age. In 
contrast to bombesin, VIP was mainly concentrated inithe upper respiratory tract. Ini 
infants with it he respiratory distress syndrome, the VIP content was not different: from 
normal These results are compatible with the possibility that bombesin-like peptides 
may have a role in the normal (development of the human lung, 

Ghatei, M A . Sheppard, M N., Henzen-Logman, S., Blank, M A., Polak, J M 
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REGULATORY PEPTIDES: LOCALIZATION: AND MEASUREMENT 

The presence of five regulatory, peptides, vasoactive intestinal peptide (VIP); 
substance P, bombesin (BN); cholecystokinin (CCK), and somatostatin, was investi¬ 
gated within various tissue structures, using immunocytoehemistry. for their localiza¬ 
tion and radioimmunoassay for the precise measurement! and!chemical characteriza¬ 
tion. Studies were conducted in neonatal and adult humans, rats,.guinea pigs, and cats. 
Histologic demonstration of the diffuse neuroendocrine system in its entirety was 
earned out using antibodies to neuron specific enolase (NSE); delineation of the two 
components, neural and glial, of the autonomic nervous system was accomplished by 
the combined use of antisera to: twoibrain proteins:: NSE (for autonomic nerves) and 
SI00. (for glial cells) VIP and substance P were the most abundant peptides and were 
localized to autonomic nerves, mainly in the upper respiratory tract,.including the nasal 
mucosa: VIP was frequently found to'be associated with secretory; glands, smooth 
muscle and blood vessels,, whereas substance Pwas often seen in close association with 
bronchial epithelium VIP nerve fibers were seen to have a diial'ongin, from local cell 
bodies found almost exclusively in the walllof the trachea and from the sphenopalatine 
ganglion, where numerous VIP-containing neurons could be detected. Also, produc¬ 
tion of regulatory peptides, principally bombesin, was: noted in liing endocrine tumors; 
(iie., : small I cell carcinoma): characterized immunohistologically by their high content 
of NSE’ and ultrastnucturaMy by the presence of recognizablb secretory granules. The 
exciting discovery of a large number of regulktory peptides in most penpheral tissues 
promoted the lung.tb its well-deservcd'irank as one of the organs best provided w ith 
the diffuse neuroendocrine system. Investigations of the precise distribution and tissue 
legalization ofi regulatory peptides throughout' the respiratory tract and withimeach 
tissue structure provide full support of the increasingly accepted view of pulmonary 
regulation by messenger substances. 

Polak , J M and'Bloom, S R 

In Becker. K L and Gazdan, A F (eds ): The Endocrine Lung in Health and 
Disease, Philadelphia, W B Saunders Company, 1984, pp. 300-327. 
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BIOSYNTHESIS ANT) ASSEMBLY OF THE a AND 3 SUBUNITS OF Mac-1 A 
MACROPHAGE GLYCOPROTEIN ASSOCIATED WITH COMPLETE 
RECEPTOR FUNCTION 

As reported previously, Mac-1 is a macrophage surface antigenicontaining nom 
covalently assexiated'a and 3 subunits of M, = 170,000 and 95,000, respectively. To 
determine whether the subunits are derived from a common or separate precursor, the 
Biosynthesis of Mac-1 wasstudied. pS]Methionine pulse-chase-labeled material was 
immunoprecipitated w ith either a monoclonal antibody recognizing an a chain deter¬ 
minant'present i n the associated a,3, complex: or a polyclbnal antiserum recognizing 
the a,3, complex as well as the free 3 subunit: In'peritoneal exudate macrophages, the 
a subunit w as derived from a precursor of M. r - 161,000: which was converted to the 
mature M. .= 170,(KK) chain iwith a ri.Tof 30 to45 mini The 3 subunit w as deri ved from 
'dM, ~ 87,000 precursor which became associated with the a subunit and! was con¬ 
verted to M - 95,(K)0 with a/EYof 2 h Labeled 3 chain tooklonger than a to'become 
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associated'with the afi complex in a number of different types of peritoneal macro¬ 
phage populations, correlating with synthesis,ofamexcess.of (3 Imthe P388D M macro- 
phage-like tumor line, a,and (3 w’ere processed with /L'rs: of about 2 and lh. Both a and 
P precursors were present'imthe complex, suggesting 1 that, complex formation pro¬ 
ceeded'processing. 

Ho, M-K an&Springer,, T. A, 

The Journal of Biological Chemistry 258(i5) :2766-2769, 1983. 
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DENDRITIC CELL AND MACROPHAGE STAINING BY MONOCLONAL 
ANTIBODIES IN TISSUE SECTIONS AND EPIDERMAL SHEETS 

This study was undertaken'to look at the tissue distribution of certain'recently, 
described murine macrophage antigens to determine whetherdistinctive subsets could 
be found and in particular:, ,w hether these antigens w ould also be present.on some of the 
dendritic cells To do this:, mouse tissue sections were stained by monoclonal antibod¬ 
ies to macrophage antigens (Mae-1 (Ml 70), Mac-2 (M3/38:), Mac-3 (M3 '84) with the 
use of lmmunoperox idase. Mac-1 w as located diffusely in the cytoplasm of roundicells 
in a high percentage of alkeolan macrophages, resident peritoneal and bone marrow 
cells, in splenic red pulp, and'in rare perivascular cells imthe thymus. Mac-1 was absent 
in epithelial cells and Langerhans cells. Mac-2 was strongly positive in many dendritic 
cellk imthe thymic medulla, more than the cortex, in paracortex, and medulla of lymph 
nodes,, sparing the foilicles, and imthe marginal'! zone of spleen. There were a few 
positive cells in; germinal centers. Mac-2 was located in a lriw percentage of bone 
marrow and a high percentage of resident peritoneal cells. When positive in sections* 
Mac-3 always showed'granular cytoplasmic staining Bone marrow showed'a high 
pereentageof cytoplasmic staining (>50%), as compared w ith low surface staining 
(<19f ). It w r as found in hematopoietic cells, and in all endotheliurm including post- 
capillary venules and lining of sinuses, It was probable that the resulting dendritic 
staining pattermfor Mac-3 in paracortex of lymph nodes, white and red pulp, thymic 
cortex, : and medullk included dendritic cells other than endothelial! cells. Alveolar 
macrophages and Kupffer cells were positive for Mac-2 and Mac-3 Mac-3 also stained 
bile canaliculL Clearly different' staining patterns were found in epithelial cells for 
Mac-2 and Mac-3 in kidney tubules, intestinali mucosal lining, bronchi, choroid 
plexus:, and epidermis, 

Flotte, T J., Springer , T. A. and Thorbecke, G. J. 

American Journal of Pathology II1( 1): 112-124, 1983. 
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Institute, Harvard Medical School, Boston. 
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MIC R 0'S PE CTROFLU.OROM ET R Y BY DIGITAL IMAGE PROCESSING 
MEASUREMENT OP CYTOPLASMIC pH 

As the authors report here, an interface of their microspectrofluorometer with an 
image processing system performs microspectroflhorometric measurements in living 
cells by digital image processing. Fluorescence spectroscopic parameters canibe meas- 
ured by digital image 1 processing directly from microscopic images of cells, and are 
automatically normalized for path length and accessible volume. Thus, amaccurate 
cytoplksmic “map" of various spectroscopic parameters can be produced The resting 
cytoplksmic pH of fibroblasts (TT3 cells) has been determined by measuring the ratio 
of fluorescein fluorescence exiting by. two successive wavelengths (489 and 452 nm). 
Fluorescein-labeled dextran microinjected into the cells is used as a pHiindicator since 
it is trappediin the cytoplasm but is,excluded frorrnthe nucleus and other organelles The 
average cytoplksmic pH is 6.83 (T 0.38) . However, cytoplasmic pHiexhibits a nonun- 
imodal distributions the lower mean pH being 6 74 (±0.23).. When; 3T3! cel Is pinocy- 
tose medium containing fluorescein dkxtran. pinosomes peripheral to the nucleus, 
exhibit a lower pH than those closer to the ruffling edge ofthe cell..The presentimage 
processing system is analyzed for linearity of detection, light scattering artifacts, 
signal to noise ratio, standard curve's, and spatial resolution. The results:obtained from 
digital image analysis are showntobe comparable to the results fromistandard micro- 
spec trofluorometry. The investigators also'discuss several other applications of this 
ratio imaging technique ini cell biology. 

Tanasugarm, L , McNeil, P., Reynold^ G. T., and Taylor , D L 
The Journal of Cell Biology 98:717-724,. 1984. 

Other support: National Science Foundation andithe U, Si. Department of Energy 
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FLUORFSC FNT ANALOG CYTOCHEMISTRY 

Fluorescent analog cytochemistry is a new approach to elucidating the behavior, 
interaction andispatial organization of specific cellular components imliving cells. A 
fluorescent analog.consists of the native cellular component plus one or more cov¬ 
alently attached fluorescent probes,,chosen for their spectral properties and or envi¬ 
ronmental: sensitivities. The technique, previously called molecular cytochemistry;, 
takes advantage ofithe sensitivity, of fluorescence detection methods and the specificity 
of fluorescentJy labeled!molecules Cells.containing fluorescent analogs.can be ana¬ 
lyzed by qualitative and or quantitative fluorescence microscopy and by flow f cytome¬ 
try. Some of the technical and biolbgicallaspects of this method as appliedito contractile 
proteins have been reviewed recently. In this paper, a fluorescent analog of the cy- 
toskeletal protein actinihas been characterized^ detail. Advantages and disadvantages: 
of this technique are considered here . New uses are also investigated Perhaps the most 
exciting aspect of fluorescent! analog cytochemistry is the combination of this method 
with various quantitative fluorescenee techniques 

Taylor, D L et al. 

Trends in. Biochemical Sciences 9(3):88-911, 1984 
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A METHOD FOR INCORPORATING MACROMOLECULES INTO 
ADHERENT CELLS 

The researchers describe a simple method for loading exogenous macromolecules, 
into the cytoplasm of mammalian cells adherent U> tissue culture dishes Culture 
medium was replaced by a thin layer of flourescently labeled macromolecules..the cells, 
were harvested from the substrate by scraping with a rubber policeman, transferred 
immediately to ice coldunedia, washed,,and then replated for culture. They refer to the 
method:as scrape-loading, V lability of cells w as 50 - 60% immediately after scrape- 
loading and was,90%■ for those cells remaining after 24 h of culture. About 40%, of 
adherent:, well-spread fibroblasts contained! fluorescent: molecules, 18 hi after scrape- 
loading of: labeledidextrans, ovalbumin, or immunoglohulin-G On average. 10 dex- 
tran molecules . (:70,000-mol wt) were incorporated into: each fibroblast by scrape¬ 
loading in 10 mg m! dextran. The extent of loading depended on the concentration and 
molecular weight of the dextrans used. A fluorescent:analog of actin could also be 
loaded into fibroblasts where it labeled stress fibers. HeLacells, a macrophage-like cell 
line, J774A.1, and human neutrophils were all successfully loaded!with dextran,by. 
scraping. The method of scrape-loading should be applicable to a broad range of 
adherent cell types, and should be useful for loading of diverse kinds of macromole- 
cules 

McNeil. P 1, , Murphy, R F., Lanm.F., and Taylor, I) L 
The Journal of Cell'Biology 98:1556-1564. 1984: 

Other support: National Institutes of Health and the National!Science Foundation 
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SELECTIVE IMMUNOCYTOCHEMICAL DETECTION OF FLUORESCENT 
ANALOGS WITH! ANTIBODIES SPECIFIC FOR THE FLUOROPHORE 

Fluorescent analogs of cellular components are finding increasing use in the field 
oficell biology. 1 he power of this teehniqpe can be augmented by the use of antibodies 
specific for the fluorophore to visualize selectively the fluorescent analog at the elec¬ 
tron: microscope Ibvel. Rabbit; antibodies specific for fluorescein were elicited and 
purified according to published methods (Lopatin: and Voss (1971): Biochemistry 
10.208,) Immune sera and IgG formed precipitin lines with fluorescein-labeled pro¬ 
teins in Ouchterlony, immunodiffusion assays and significantly quenched the fluores¬ 
cence of fluorescein-labeled proteins. Ihnmune IgG, and Fab fragments decorated 
fluorescein-labeled aetin, but:not unlabcled acting 1 , in negative-stained preparations 
Ami fluorescein: IgG was used! for immunofluorescent localization of fluorescein- 
labelediactin following microinjection of the fluorescent analbg into,living cells. This 
approach was extended to the immunoelbctron microscopic localization!of injected 
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anal tog. at the subeellulhr level by the use of an electron-dense marker coupled to goat 
anti u rabbit IgG Many other fluorescent probes also cambe used as haptens for produc¬ 
tion of antibodies. Therefore, a general method for localizing fluorescent!) labeled 
molecules at the electron microscopic levellis now available. Several other applications 
of anti-fluorescein antibody in studies involving fluorescent! analogs are also sug¬ 
gested! 

Luby-Phelps. K . Amato, P. A , and Taylor, D L. 

Cell Motility 4:137-149, 1984. 

Other support: National Institutes of Health. 
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ANTIGEN PRESENTATION: COMMENTS ON! ITS REGULATION AND 
MECHANISM 

The essential nature of antigen presentation! was notiappreciated until the discov¬ 
ery of the restriction imposed on cellular interactions by products of the major histo* 
compatibility gene complex (MMC):. It has become apparent that an essential step in the 
inductiomof responsiveness to• alllprotein antigens is the activation of helper T cells- 
There are three points about antigen presentation: by murine macrophages that the 
authors feel should he stressed: 01):expression of la antigens by macrophages is not' 
constitutive but is subject to both positive andinegative regulation; (Zycomplex anti¬ 
gens must be “p rocesse d" by the macrophage to become immunogenic; and (3):anti* 
gen-presenting cells other than the classical macrophage can functioniin the presenta¬ 
tion of at least some antigens. Experimental results are presented here which lead to the 
conclusion that the regulation of la expression by the macrophage may be a mechanism 
not only to amplify antigen presentation after the introduction ofiforeign antigen , hut to 
diminish responsiveness during neonatal development and at: local sites in.the adult. 
The - immune svstemihas evolved ima manner so as to depend on the expression of la: 
antigens This allows flora, sensitive control mechanism that limits antigen recognition! 
b\, lymphocytes, some of whichiare autoreactive. The control mechanisms that'are 
discussed here include the restriction: ofi la expression to selected cells (e g., the 
macrophages) and imposing on these selected cells positive and!negative regulatory 
controls 

Vnanuc. l. R. et ai 

The Journal of'Immunology 132(t): 1 -5. 1984! 
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EVIDENCE FOR ROLE OF HYDROXYL RADICAL IN COMPLEMENT AND 
NEUTROPHIL-DEPENDENT TISSUE INJURY 

The investigators, using their recently,described model of acute lung injury in rats 
after systemic activatiomofi complement bv cobra venom factor fCVF), : demonstrated 
that pretreatment of animals w ith human:mi!k apolactofemn (in its native or derivitized 
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form):, but not iron-saturated lactoferrin, provides significant!protection against com¬ 
plement- and neutrophil-mediated lung injury. The synthetic iron chelator deferox¬ 
amine mesylate also affords protection, from lung injury,. The protective effects of 
apolactofemn are not related'to a blocking of CVF induced complement activation. 
They also demonstrated thatiinfusion of ionic iron, especially Fe } *, greatly potentiates 
lung vascular injury after systemic complement activation Finally, protection!from 
lung injury occurs in animals pretreated withithe potent scavenger of hydroxy,] radicals 
(OH‘)i dimethyl sulfoxide Based on transmission electron microscopy, CVF-treated 
rats show leukoaggregates and endothelial celf destructon in interstitial! pulmonary 
capillaries, along with intraalveolar hemorrhage and fibrin depositiom In animals 
protected w ith apolactofemni, deferoxamine mesylate or dimethyl sulfoxide, the mor¬ 
phological studies reveal leukoaggregates but no endothelial cell damage, hemorrhage 
or fibrinideposition. These data support the concept that tissue injury that is comple¬ 
ment and neutrophilldependent may be relatedito generation of OH* derivedifrom HLCk 
after leukocytic activation. 

Ward , P A. et a!. 

The Journal of Clinical investigation 72: 789-801, 1983. 
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VII. Metabolic Studies 


THE INFRASTRUCTURE OF AORTIC ELASTIC FIBERS 

Ih this attempt to determine whether the “amorphous” elastini component of 
elastic fibers possesses amintemal structure that can be detected in thin sections of 
aldehyde-fixed tissues, the authors,studied samples of rat aortas that had been fixed im 
glutaraldehyde-rutheniumirediand osmium-ruthenium red mixtures. As they report, 
elastic fibers are composed of a central core of elastin that is amorphous and elfectron- 
lhcent in conventional transmission electron micrographs and peripheral microfibnls. 
A complex infrastructure within the amorphous elastin of mature rat aorta is made 
visible by fixation and staining with a glutaraldfehyde-ruthenium red mixture in phos¬ 
phate buffer or osmium-ruthenium red in cacodylate buffer. The infrastructure is, 
composed of at least two interlhcing but distinct elastic structural components: a; 
framework: of circumferentially orientated microfibrils and a three-dimensional mesh- 
work of filaments that permeate the fiber. The latter resembles a reticulum that has, 
previously been observed in freeze-fractured and negatively stained elastin and attrib¬ 
uted to the supramolecular organization of elastim Microfibnls also extend from the 
core of the elastic fiber into the surrounding matrix where they appear to function as 
anchoring fibers. These observations indicate that the elastic properties of the arterial 
wall are an integrated function of both elastin andimicrofibnls. 
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CELL BIOLOGY OF PUJLMC 
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H YPOP-HOSPH AT AS IA CLlTNICOPATHOLOGIC COMPARISON OF THE 
INFAN Til L, CHIILDH(X)II), AND ADULT FORMS 

MYpophosphatasia;—a rare, heritable, metabolic bone disease — is characterized 
by subnormali circulating alkaline phosphatase (ALP) activity , increased blood and 
unne levels of phosphoethanolamine (PEA ) and inorganic pyrophosphate (PPi j, dental 
abnormalities, and defective bone mineralization that campresent clinically as rickets 
imchildren-or osteomalacia in adults. Depending upon the age at which skeletal disease 
is noted, hypophosphutas-ia has been classified!into three forms: infantile, childhood 
andiadu 11 Imthis study, the authors assayed ALP activity in bone tissue from patients 
with all forms.of the hypopHosphatasia (4 infants, 2 children. 17'adults) They com¬ 
pared the findings to the clinical and histopathologic expression ofitheir disease in order 
to explore the clinical heterogeneity of this inbornierror- and the hypothesis.that ALP is 
bone is import anti for. orderly skeletal mineralization. As summarized, histochemical 
and direct enzyme analysis of osseous.tissue from the 23 patients with Hypophospha- 
tasia revealed that all clinical forms of this inherited metabolic bone disease are 
characterized by deficiency of ALP activity in bone The severe infantile form has the 
most profound!deficiency. The findings presented here are most consistent.withievi¬ 
dence that childhood and adbltihypophosphatasia often represent clinicaliexpression of 
the heterozygous state for ALP deficiency which, when homozygous, results in the 
clinically severe,, recessive, infantile form. Ih general!, the severity ofi the clinical 
expression of the disease reflects the magnitude of the deficiency of ALP in bone This 
is the expected finding for this inborn error of metabolism, which illustrates.themajor 
role bone ALP activity has in the process of normal skeletal mineralization. 

Fallon,,M D . Ieitelhaum, S L , Weinsteirn R. S.,, Goldfischer, S ., Brown, D M , 
andi Whyte, M I' 

Medicine 1 ). 12 - 24 ,, 1984 . 
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The complexiaty and biological importance ofi the endothelium are discussed in 
this paper. As the abstract states, since the late 1960s understanding of the cell biology 
of endothelium has been transformed. Endothelium is not merely a metabolically inert. 
scmipermeablL barrier separating blood from parenchyma; rather, it is a layer of 
metabolically active cells. Imlungs, even gas exchange may be assisted'by reactions 
occurring om the endothelial surface. Endothelial cells synthesize specific proteins 
(some for export ); these cells have receptors and enzymes capable of reacting with 
certain hormones and other excitatory; substances as they pass in circulating blood. 
Endothelium is.antitlirombogenic unless injured; when injured, endothelium becomes 
thrombogenic and then thrombolytic. Endothelium may sometimes retard the develop¬ 
ment of inflammation and at other times.may facilitate it. In addition to providing sites 
for exchange of nutrients and metabolites, endothelium interacts with prohormones 
and hormones todetemvine the composition of blood moving downstream. The Jktter is 
a key funetiomof pulmonary endothelium:.its venous effluent is systemic arterial blood. 
Effort's to understand how. endothelium accomplishes its wide range ofi metabolic 
activities-have motivated parallel efforts to define the fine structure ofi the endothelial 
cell. Thus, it has become feasible to visualize habitats of two surface enzymes, an¬ 
giotensin-converting enzyme and carboxypeptidase N. Efforts to: visualize surface 
enzymes required development of means ofi replicating cel! surfaces, a methodology 
that lmtum provided the first en face view ofi the glycocalyx Given the ubiquity of 
vascular endotheliunii and its activities, it is difficult to imagine an area of medical 
practice that can.safely, ignore requirements of appropriately, functioning endothelium 

Ryan, U. S and Ryan, J W. 
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ASSAY OF PEPTIDASE AND PROTEASE ENZYMES IN VIVO 

Means are becoming available for measuring the instantaneous activities of cell- 
bound peptidase andprotease enzymes whose catalytic sites have access to the vascular 
space For example, it is now possible to measure the effective concentration: of 
angiotensin convening enzyme in lungs of chronically cannulated, unanesthetized 
experimental animalL, and it is feasible to make such measurements in man. Although 
the text of this paper dbals primarily w ith the assay of peptidase and protease enzyme 
activities, the approach and general principles described here undoubtedly can be used' 
to measure activity of virtually any accessible hydrolase enzyme for which a suitable 
substrate can be found. The latter clbarly includes esterase and phosphatase enzymes. 
Since the mid-1960s, when it became evident thaMhe metabolic fates of certain vasoac¬ 
tive .substances w'ere determined withiniminiseconds rather than minutes, the focus of 
some investigators’ studies has.changed! from hormones themselves to the enzymes 
that catalyze their degradation. In this in-depth: consideration of an in vivo assay 
systemi sections are devoted to; (f) Substrates for in vivo assays; (2).Methods of assay 
of:enzymes in vivo,,(3 ):Enzyme kinetics in vivo- (4) Mathematics of cylinders; Rele¬ 
vance to in-vivo assays; (51 What is the concentration of angiotensin convertingenzyme 
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in a capillar)? and (6) Clinical implications of in vivo assays. In the concluding section, 
the author maintains that we still know little of what kinds of information can be 
obtained by assaying-.enzyme activities -.in vivo. Yet it is difficult to avoid the conclusion 
that this assay technology -provides.a basis for understanding aspects of biochemistry in 
physiological terms and aspects of physiology in-biochemical terms. 

Ryan. J. W {Ryan. U.) 

Biochemical Pharmacology 32(14):21I27-2137, 1983. 
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THE ENDOTHELIAL CULL SURFACE 

The conclusion to this carefully considered research paper states that the endothe- 
lial surface cannot be assumed to:be smooth anymore than red cells can be assumed to 
be spheres. The surface is an ever changing one; at times itiis covered w ith hnger-like 
projections and'is carpeted with apolymeric coat of extra-cellulhr materials, fn addi¬ 
tion I the endothelial surface 1 is replete w ith enzymes that>actively change the hormonal 
composition of bloodl influence coagulation andi fibrinolysis, and control its pH (via 
carbonic anhydrase) 1 . Ih addition to surface enzymes, endothelial receptors provide for 
direct cellular responses. Blood-borne signals received' by surface receptors are 
translated into intracellular actions (including synthesis and release of active com¬ 
pounds, changes in cell shape, and alterations in vascular tone and permeability). 
During agonist-receptor binding it is likely that local differences in charge are also 
produced. Thus, w hile none, of the functions.of endothelium-originally envisioned by 
His..Landis and others have been challenged by results of more recent studies, it is now 
elfcar that endothelial functions,and the structural correlates of these functions are far 
more complex than previously recognized. 

Ryan, U\ S. and Ryan, J. W. 

Bior. rheology 21:39-56, 1984 
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VIII. Epidemiology 

RISK FACTORS, PULMONARY FUNCTION, AND MORTALITY 

In 1971, a multidisciplinary; study ofichronic obstructive pulmonary disease was. 
initiated at the Johns Hbpkins Medical Institutions The study was designed w ith two: 
purposes in mind, first, to assess environmental and'genetic factors that contribute tO 1 
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the development of airways obstruction, and second,, to>develop better methods of 
characterizing individuals at increased risk of developing airways obstruction Results 
as reported here show that in the cross sectional evaluation of!2,539 nompatient adults, 
11 potential risk.factors w ere found to be significantly associatediw.ith airways obstruc¬ 
tion. Most! important: among these were age and smoking 1 . Others included: demo¬ 
graphic variables: (gender, socioeconomic status, education); the intake of coffee and! 
diet, soda; genetic markers.(protease inhibitor “Pi'' type, ABO type, ABH secretor 
status);, andfamilialipulmonary disease.. Examination of combinations of risk factors ini 
cross sectional data indicated that some of these factors were important risk factors.in 
cigarette smokers but less evident in never smokers, For:example, ABO type, familial 
component, coffee drinking, and diet,soda intake were related to marked differences in 
lung 1 function in cigarette smokers, but had! little impact in never smokers. Thus, 
interactions of factors must be considered w hen assessing risk of pulmonary dysfune^ 
tion. 

Menkes, H A , Cohen, B H Bieaty, T. H , Newilll, C. A , and Khoury, M. J. 

In: Generic Epidemiology of Coronary Heart Disease: Past, Present , and Future, New 
York: Alan R. Liss, Inc. , 1984, pp 5011-521 

Other support: National Heart, Lung and Blood Institute. 
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TWIN 1 ANALYSIS AS A POTENTIAL TOOL FOR EXAMINING 
PSYCHOSOCIAL FACTORS ASSOCIATED WITH AND PROCEEDING 
SMOKING! BEHAVIORS 

Data from the young cohort of the Swedish Twin Registry are being used 1 in an 
attempt to describe characteristics which distinguish among current, nomand ex- 
smokers prior to the development of a smoking habit: versus those present after estab¬ 
lishment of the habit (or lack ofi one); With twins as a; sample of individuals, the 
psychosocial variables instability, extroversion, leisure activity, relative weight, alco¬ 
hol, coffee and psychopharmaceutic drug use were examined jointly as predictors of 
current smoking status in multiple regression!analyses. This phase was intended to 
replicate and expand upon earlier studies characterizing current, non- and ex-smokers. 
These analyses were then performed on MZ nonsmoking twin individuals who were 
classified!on the basis of their cotwin's smoking status Patterns of variation in the 
psychosocial variables across the groups of nonsmokers were similar to the pattern 
seen for current, ex- and!nonsmokers. Characteristics.in MZ nonsmokers which are 
predictive of!their cotwins:' smoking status may be interpreted as those present prior to 
development of a smoking habit, Selected results from these analyses are presented 

Pedersen, N. L, and Fioderus-Mxrrhed, B. 

Acta Geneticae Medicae et Gerneilologiae 33(3 ):413-424i, 1984 . 

Department of Environmental Hygiene, Karolinska Instituted Stockholm;,and College 
of HLimamDevelbpment, Pennsylvania State University,;University Park, PA. 
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FINNISH TWINS REAR HD APART. IV: SMOKING AND DRINKING HABITS 
A PRELIMINARY ANALYSIS OF THE EFFECT OF HEREDITY AND 

environment 

Dataion alcohol use and smoking habits were available from the 1975 question¬ 
naire of the entire cohort Prior: to pairw ise analyses, the data of individualswere 
compared to that of age-sex matched groups of pairs reared together. The early sepa¬ 
rated twins had a higher alcohol consumption, while for smoking only slight differ¬ 
ences were observed compared to: twins reared together. Probandwise concordance 
rates.were computed! from smoking status (ever smoker/never smoker); alcohol use 
(user ; nonuser)'and "heavy " drinking (half-bottle, ofi spirits.on one occasion at least! 
once a month): The following results wereobtained'in those pairs with theenvironmen- 
tal dissimilarity score > 15: 
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Oncogenes in chemical carcinogenesis 
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bulin production by human bronchial 
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P n fcss or of Pa th ulogy; Rush Presbyterian - 
St. Lukes Medical'Center, Chicago. 

BORIS M. PETERLIN,.M.D'.. Assistant Pro¬ 
fessor of Medicine., Section of Rheumax 
1 1 ) 1 ogy-C1 1 nical Immunology. Universiiy.of: 
California School of Medicine, San Fran¬ 
cisco. 


PROJECT TITLE 


Platelet! interaction with fibrinogen andi its 
significance in hemostasis 
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cal Oncology Unit-, Massachusetts General 
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macy, Boulder. 
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Selectivity of DNA methylation in normal and 
oncogenicallV transformed cells 


Studies; of macrophage subpopulations and 
differentiation using monoclonal antibodies 


Transfer of specific individual human chromo¬ 
somes to recipient cellfc 


AlVeolar-airway barrier permeability to liquid 
and macromolecules in dog and sheep lung 


Arteriall degradation of low density lipopro¬ 
teins .in vivo 


Functional anatomy, of the lung macrophage 


Prenatal and postnatal effects of nicotine and 
ACTH peptides on neuromuscularidevelop- 
ment and motor behavior in rats 

Chemotaxis.of macrophages 


Ceruloplksmin abnormality, in chronic ob¬ 
structive pulfnonary disease 


Chromatographic separation and comparative 
metabolism ofi d- and 1-nicotine 


Proteolytic enzymes and inhibitors in emphy¬ 
sema 
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Medicine,. Temple University. School of 
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SAMUEL B WEISS. Ph D.,, Professor of 
Biochemistry-, and'Microbiology; The Uni¬ 
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MICHAEL J. WELSH. Mi)., Assistant Pro¬ 
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fessor of Clinical Physiology at Karolinska 
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DC 

STANLEY YACHMN; M 1 .D 1 , Professor of 
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Direct effects of nicotine on brain circulation 


Purification and properties of a soluble 
NAD(P). glycohydrolkse isolatedi from the 
sponge ,M prolifer a 

Repair activities for ONmethvlguanine DNA 
adducts in human lymphocy tes of smokers 
non smokers 

Interaction of'platelets, with coagulation fac¬ 
tors IX and X 


Oxygemderived free radicals, immune com¬ 
plexes and tissue injury 


DUO 1 acetyl-D-glucarodi lactone inhibition of 
chemical! carcinogenesis 


The role of peptide methionine sulfoxide re¬ 
ductase in human lungs : a .possible defense 
against protein.oxidation and elastin degra¬ 
dation in smokers 

Sequence modifications in viral DNA by ben- 
zofa)pyrene metabolites 


Mechanisms oontroling ion transport in air¬ 
way epithelia 


Nicotine as; inhibitor of prostaglandim forma- 
tiom localization! of the inhibitory step and 
characterization of the cardiovascular im¬ 
plications 

Effects of chemical carcinogens upon gene 
Ibci in the pancreas 


Models for the pathogenesis of atherosclero¬ 
sis: A) biological effects, of oxygenated 
sterol compounds: B ! ) mevalbnic acid and 
cholesterol biosynthesis and the biosynthe¬ 
sis: and regulation of cell grow th: 
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Completed Projects 

Following is a 1 isl ofi the principal investigators, ori institutions^ of projects that: 
have been completed prior to the period covered in this Report. Several of the 
individuals named are deceased. The tit lies and affiliations listediwere those in effect 
atithe time the work was completed. 


MARIO D ACETO, PH.D.-, Associate Pro¬ 
fessor of Pharmacology, Medical College 
of Virginia. Virginia CommonwealthiUni- 
versiiy. Richmond. 

CLARENCE M AGRESS; M'.D Associate 
Clinical Professor of Medicine. Uni¬ 
versity of California; Medical Center, 
Los Angeles. 

ANTHONY A. ALBANESE. Ph D:, Direc¬ 
tor of Laboratories, The Burke Rehabilita- 
tion,Center^ White Plains, NY 

ANTHONY P. AM AROSE, PhD , Instruc¬ 
tor in Obstetrics- and Gynecology. The AF 
bany Medical College of Union University. 
Albany. NY. 

L T. ANGELAKOS, M.D;, Ph D, Professor 
of-Physiology; Boston University School of 
Medicine, Boston. 

D MURRAY ANGEVINE, M.D., Univer¬ 
sity of Wisconsin School of Medicine, 
Madison. 

JOSEPH C ARCOS. D.Sc., Professor of 
Medicine, Tulane University School of 
Medicine, New Orleans. 

ALAN K ARMITAGE, Ph.D. . Research Di¬ 
re a or. Hazleton Laboratories: Europe, 
Harrogate, North Yorkshire, England. 

MARILY’N S: ARNOTT (RASCO). PhlD\ 
Assistant Biologist and A ssi&tant Prof essor 
of Biology; The Uhiversity of Texas System 
Cancer Center, M.D Andfersom Hospitali 
andTumor Institute, Houston, 

DOMINGO M. AVI ADO; M.D , Professor 
of Pharmacology. Uhiversity of Pennsyl- 
vaniaiSchool of Medicine, Philadelphia. 

STEPHEN M . AYRES, M.D. . Director. Car¬ 
diopulmonary Laboratory, Saint Vincent's: 
Hospital, New York 

OSCAR J BAUCH UM, Ph D:, Hastings 
Professor of Medicine, Uhiversity of 
Southern California School! of Medicine, 
Los Angeles. 


FREDERIK B BANG, M.D , Professor and 
Chairman , Department of Pathohiology, 
The Johns Hopkins University School!of 
Hygiene and!Public Health, Baltimore 
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ELIHU KATZ, Ph D. . Associate Professor of 
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Professor and Chairman, Department of 
Pathology, University of UtahiCollege of 
Medicine, Salt Lake City. 

MASON RESEARCH INSTITUTE, 
Worcester, MA. 

DONALD J MASSARO. M.D.„ Associate 
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partment of Psychology.. University of 
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Francisco. 

MICROBIOLOGICAL ASSOCIATES, INC., 
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KENNETH PAIGLN, Ph D . Director, De¬ 
partment of Molecular Biology., Health 
Research, Inc , Roswell Park; Division, 
Buffalo. 
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Surgery -, Tulane University School ofiMed- 
icme, New Orleans, 

ALVIN R SCHMIDT, Ph.D,, Director of 
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JAKOB SCHMIDT,,M.D... Ph D., Assistant- 
Professor. of Biochemistry;.Division of Bi¬ 
ological Sciences, State Uhiversity of New 
York at Stony Brook, Stony Brook. 
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Dean, University of Illinois College of 
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School of Medicine; Director , Depart¬ 
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